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CERTAIN ALLUREMENTS IN 
PHYSICS 1 

There is no doubt as <to the alluring nature 
of physios. We are led on as reasoning, 
imaginative dreamers who never attadn full in- 
tellectual satisfaction but who are always suf- 
ficiently rewarded to be happy to participate 
either as workers or as spectators. The fasci- 
nating quality of physics is not our eoncem 
here, but in the atmosphere of the recognition 
of this drawing and compelling power, certain 
of our present problems will he briefly dis- 
cussed. 

It is doubtful if ever there has been a more 
inviting appeal to imaginative reason than can 
he found at present in atomic structure and 
radiation theories. The search in this field is, 
in fact, so exciting that we can easily forget 
the mysteries in our own hypotheses. The 
progress of the laat decade has been rapid. 
Only thirteen years ago Professor Rutherford 
in his Winnipeg address set forth the claim 
that sufficient evidence had at that time been 
adduced to place the theory of the existence of 
atoms in the classification of accepted fact. 
To-day, with perhaps equal conservatism, sev- 
eral details as to the structure of the atom can 
also be regarded as accepted. The existence of 
the nucleus, with a diameter of about 10~ 12 cm. 
ot less no one doubts, though our direct evi- 
dence is based upon but one type of experi- 
ment, namely, the impact of an a particle. 
The size of the charge of the nucleus, its sign 
and the fact that ot particles and H particles 
exist in at least some of the nuclei are certainly 
just as true. But we would be willing to sacri- 
fice a great deal to know more of the content of 
ami arrangement in nuclei. We may be nearer 
the acceptance of the existence of a particles, 
protons and electrons as the units of structure 

i Address of the vice president and chairman 
of Section B, physics, Amorieau Association fur 
the Advancement of Science, Boston, December, 
1922. 
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in all nuclei than some of us realize. Reasonable 
deductions from isotopic measurements may 
convince us as to this composition, but at the 
moment the experiments of Rutherford and 
Chadwick upon H particles give us the hope 
of a direct and hence a more valuable means 
of attack. The extension of the measurement 
of the masses of isotopes with the remarkable 
present accuracy developed by Aston anti 
Dempster will undoubtedly lead to the recog- 
nition of classifications that will at leajst in- 
dicate, if not prove, nuclear composition, but 
the interpretation of the H -particle experiments 
demands a very much higher accuracy. Ruth- 
erford and Chadwick have produced 11 particles 
from <the nuclei of six of nineteen light ele- 
ments and in five of the six with an increase in 
total kinetic energy of from 6 to 42 per cent, 
of the kinetic energy of the colliding a parti- 
cle. A consideration of the relativity change 
in mass of the II particle k important, al- 
though perhaps not yet profitable. For the 
kinetic energy of a 7 cm. a particle is .009c- 
per gram-atom, c being the velocity of light., 
hence the change in mass produced by this 
energy is .009 grams per gram -atom, or in 
atomic weight units, .009 for each a particle. 
If at impact 42 per cent, of this energy is ac- 
quired by the nucleus and a particle as shown 
by experiment, there must be a total increase 
in mass of .42 x .009 or .004 or 0.4 per cent, 
of the mass of an H particle, or .01 and .03 
per cent., respectively, of the masses of alum- 
inum and boron, two of the elements concerned. 
At least this accuracy in atomic, weight meas- 
urements must be obtained before a relativity 
consideration can even begin. The develop- 
ment of highly improved methods is of great 
importance. 

In regard to the arrangement and activities 
of the extra-nuclear electrons, the status of 
atomic structure theory is rapidly improving. 
Three years ago at this session we had a dis- 
cussion in which a suggested reconciliation of 
the so-called static and orbital theories was 
presented. At the present time one can say 
with a fair degree of confidence that reconcilia- 
tion is neither probable nor desirable. The 
static theory appears superior as a picture to 
be used in the discussion of periodic physical 
and chemical properties of the elements, the 
magnetic properties and compound formations. 


The orbital theory appears to be a more pow- 
erful method of attack, partly because it is not 
hindered by a consideration of the mechanism 
of radiation and partly because it relies upon 
principles and mathematical methods instead 
of upon visualization. The attempt to mix 
the two would probably seriously decrease the 
future real benefits of both. The static atom 
is valuable not merely because the spacial re- 
lations can be visualized but also because, to 
the extent that tit affords such an excellent 
partial explanation of phenomena and is suc- 
cessful in the predk^i||||> o£ properties of new 
compounds, it have a measure of truth. 

Rut in some respects it is misleading. Con- 
ventionality must not be accepted as a reality. 

* The- use of the term “cell” leads to a perhaps 
unconscious satisfaction that does not bear 
analysis. Moreover, the position of an electron 
in a cell on the outermost shell seems to make 
molecular formation much easier I ban if the 
electron has any sort of orbital motion. But 
yet the converse may ibe nearer the truth. This 
is not an effort to criticize the static atom 
theory. It is merely a reminder of the danger 
of overenthusiasm concerning any explanation 
that depends upon visualization. 

The present orbital theory of atomic struc- 
ture, as enunciated by Bohr, is strikingly dif- 
ferent 'both as to content and as to value. It 
is less of a picture and more of a theory. Sta- 
bility is not neglected 'but emphasized. So de- 
tailed has become the development of the theory 
that perhaps a brief non-technical description 
Is appropriate 'to this address. Until recently 
our orbital conception based upon the work of 
a number of contributors could be sketched 
in the following maimer. The fundamental as- 
sumption was a generalization of Planck's 
quantum, which not only gave the frequency re- 
lation, but stipulated stationary states of an 
atom system. By orbits, circular or elliptical, 
with a central nucleus and a single electron ra- 
diating as it passed from one stationary state 
or energy level to another, the Baimer, Paschen 
and Lyman series of atomic hydrogen and the 
series of ionized helium were computed with 
high accuracy. By assuming elliptical orbits 
and a relativity change in mass of the electron, 
the fine structure of hydrogen approximately 
and of ionized helium more exactly, were ob- 
tained. Extending the theory and assuming 
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internal X-ray energy levels, X-ray doublets 
were computed and found to agree with experi- 
ment. By assuming the presence of an un- 
symmetricai field external to the nucleus and 
inner electrons, the well known scries formula 
of the alkali metals could be quickly derived. 
By the application of an electric field, not only 
the general phenomenon but also the details 
of the Stark effect were obtained. The Zeeman 
effect was explained as well as was formerly 
done by the classical theory. By the applica- 
tion of the “correspondence principle” the in- 
tensity and state of polarization of lines for 
large orbits and more approximately for small 
orbits were obtained. But in this remarkable 
theoretical work, producing quantitative agree- 
ments that were exceedingly impressive, no ac- 
count was taken of the spaoial distribution of 
orbits and no explanation was given of the 
variation of physical and chemical properties 
as shown by the periodic table. We had, then, 
two pictures of atomic structure, one with elec- 
trons in cells and shells, and one with electrons 
in ooplanar orbits. But ‘because a epacial dis- 
tribution of electron orbits was demanded on 
several grounds, some progress was made in 
considering such a distribution by the poly- 
hedral symmetry of electrons which in the co- 
planar model had the same orbit. Bohr’s re- 
cent description in the Zeitechrift fur Phyeik 
of 1922 seems to abandon a rigorous theoret- 
ical approach but, at the same time, to profit 
by the theoretical investigations of the forego- 
ing idealized conditions. He adheres to the 
quantum theory and applies the correspondence 
principle as a substitute for our lack of knowl- 
edge of the inner connection which determines 
the possibility of radiation or a quantum 
change. He concludes that there is no modifi- 
cation in the former hydrogen atom model. 
The helium atom in the normal state has two 
approximately circular electron orbits, having 
an angle ‘between their axes o° 120°, with the 
planes turning slowly about the fixed axis. 
Preliminary computations promise the experi- 
mental value of the ionizing potential. These 
helium orbits remain a fixed substructure in all 
elements of higher atomic numbers, Bohr as- 
certains the structure of succeeding elements 
in the periodic table by obtaining an answer 
to the question, “How can the atom be built 


through successive seizure and binding of the 
single electrons in the field of force surround- 
ing ithe nucleus?” He is led by this approach 
to a conclusion as to the nature of the or bite 
of the elements. Briefly, the orbits are ap- 
proximately circular, elliptical and highly ellip- 
tical, resulting in an interpenetration of orbits. 
Electrons having relatively large energies will, 
on account of the greater ellipticity of their 
orbits pass closer to the nucleus than do other 
electrons possessing smaller energies and mov- 
ing in orbits of less eccentricity. The visits to 
the interior by a group of electrons in non- 
cop lanar elliptical orbits of a certain energy, 
do not occur simultaneously, for the electrons 
approach the nucleus alternately with equal 
time intervals. Because of 'the interpenetra- 
tion of orbits there is an intimate coupling of 
the electron orbits of the different groups in- 
dicated by quantum numbers, and also an in- 
dependence of the nature of the binding of the 
electrons of one and the same group. Bohr 
discusses the entire periodic -table, showing how 
this structure may explain the chemical and 
physical periodic phenomena. He has aban- 
doned rigorous treatment, merely because it as 
no longer possible. Another new result of Dr. 
Bohr’s investigation is that at four different 
regions in the periodic table, the added elec- 
trons find more stable adjustments by becom- 
ing members of groups formed earlier iu the 
building up process. The ferromagnetic metals 
arc near the end of such an inner change or 
what might be termed the healing process of 
an internal wound of the atom. 

In the above it is observed that our former 
relatively simple picture of an orbital atom has 
gone and we have, in an atom of high atomic 
weight, a maze of interpenetrating orbits 
too complicated to visualize. But we 
have a description of the atom an terms of 
quantum numbers and nuclear charges. While 
this remarkable conception looks very promis- 
ing indeed, we must patiently await a very 
slowly accumulating rigorous treatment. The 
forthcoming publications of Dr, Bohr will be 
received with great interest. He is just pub- 
lishing an article on X-rays in collaboration 
with Dr. Coster in which there is derived a very 
strong support for (the main features of the 
new theory. He has been working out and 
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will soon publish details in regard to the series 
spectra and will show that the new views throw 
much additional light in respect to the main 
feature and also the quantitative details. 

The above description will indicate that an 
attempted reconciliation between the static and 
orbital theories would probably prove either 
unsuccessful or unprofitable. We ought to be 
willing to use either theory freely wherever of 
service. But it is almost inevitable that in the 
future, though we may adhere to pictures for 
elementary students, in the work of investiga- 
tion we will get further and further from 
models and become more and more satisfied 
with principles which, although not containing 
ultimate explanations, nevertheless are appar- 
ently the nearest approach to the truth. Ob- 
viously the function of pictures is seriously 
limited, for our natural ability to gain by vis- 
ualization does not increase materially from 
generation i to generation, whereas our power 
of attack through mathematical investigations 
based upon principles does accumulate with 
the elapsing years. It is not surprising, there- 
fore, that it is easy to have more faith in the 
greater fruitfulness of the oribifcaf theory as 
compared with the static theory. 

It is folly to prophesy seriously as to the 
direction of future progress in the theory of 
atomic structure. But there are certain evi- 
dences that are worthy of consideration. The 
quantum theory seemed a few years ago to be 
a curious as well as a remarkable element in 
Planck’s theory of radiation, the oddity of the 
quantum reflecting merely the difficulties of the 
problem. To-day, we regard a quantum theory 
more seriously. Although not as consistent as 
the classical theory, its use in radiation is or 
should be just as orthodox. While formerly we 
were inclined to call attention to the formal 
character of the theory and the failure to ex- 
plain any mechanism underlying it, to-day we 
realize that neither the classical nor the quan- 
tum theory gives us the mechanism. This mech- 
anism, though fundamental, is a detail and the 
evidences is that we can make progress more 
rapidly by following a successful formal prin- 
ciple than by speculating about the nature of 
the mechanism itself. Our willingness to adopt 
as a working theory such a formal principle is 
not a fault but a virtue. Such a principle 


attacks, m it were, from without and its suc- 
cesses and failures are determined in that re- 
gion. Hence we can not hope to judge or im- 
prove the method by speculations from within. 
Progress in atomic structure can certainly be 
anticipated by following either the quantum 
theory or perhaps a substitute not yet sug- 
gested. The accumulation of data along our 
present restricted lines of experimentation must 
of course be of permanent value. But until 
another formal principle is found that is more 
successful than the quantum theory or until a 
hitherto unsuspected region of observation is 
opened up, we can scarcely expedt any material 
modification in our present views of atomic 
structure in so far as they are applicable to 
experimental test But we have not arrived. 
The attack upon the problem has but begun. 
The allurement remains. 

Having commented upon the most attractive 
problem in physics, I turn now by way of 
contrast to a field regarded by many as pos- 
sessing but little interest. During the war 
many physicists remarked that acoustics was 
ait last coming “into its own.” Only in a lim- 
ited sense was this true. Acoustics does not 
inquire as to the nature of its assumed con- 
tinuum and hence is not a fundamental subject. 
It can never have the attractiveness of a funda- 
mental field in which a small amount of prog- 
ress may eventually lead to an extensive accu- 
mulation of valuable results. The chance of 
oulivenment in acoustics through new discovery 
is slight. But while the allurements are less 
the achievements for an individual may be more 
satisfactory because of itheir permanent value. 
This permanency reals upon two facte. In ithe 
first place the truth in the assumptions and 
approximations are clearly understood and any 
theoretical advance will not need to be 'thrown 
aside because of the incorrectness of the bases 
adopted. Moreover, the importance of acous- 
tics will not wane. In this respect optics and 
acoustics ore similar, for their interest .to the 
race will last as long as will human vision and 
audition. Progress in acoustics undoubtedly is 
limited, but its importance will persist. I 
speak not as an advocate for greater attention 
to acoustics, neither would I urge in business 
one particular line over another. Men will go 
into big business enterprises, some to win and 
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some to lose. Other men will be more con- 
servative, taking lees of a gambler’s chance and 
consequently neither winning nor losing so 
great a stake. These differences in adjustment 
to allurements exist in the field of scientific 
research as well, and one must select that kind 
of investigation in which he can be most 
elective and happy. It is unfortunate, how- 
ever, that physicists generally do not appre- 
ciate that acoustics is a difficult field, begging 
for the attention of masters of mathematical 
methods. The late Lord Eaylei^h had a great 
mind, as is attested by his numerous contribu- 
tions in almost all ‘branches of physics. It has 
often been wondered why he remained strangely 
inactive toward such an attractive subject as 
the electron theory. The speaker, in the ab- 
sence of information, is of the opinion that 
Lord Rayleigh’s interest, was controlled in part 
by the promised permanency of results. In 
acoustics he must have been attracted by the 
substantial correctness of the assumptions, for 
this insured a corresponding quality in the 
results obtainable by mathematical processes. 
It is much to be hoped that acoustics will re- 
ceive an increasing share of the interest of our 
mathematicians. 

Mathematical difficulties arise in even the 
most simple acoustical devices. For example, 
a solution has not been found for the “end cor- 
rection” of a conical horn. Until recently there 
has been no theory which included a discussion 
of the natural vibrations in a conical horn 
which are not radial, but Dr. V. A. Hoersch has 
now found how to compute the frequencies 
of these other resonance frequencies, his solu- 
tion providing for a horn of any angle, but 
with an infinite plane flange. An experimental 
test of this unpublished theoretical investiga- 
tion has not been made. This same investiga- 
te r has also shown the reason for the existence 
of an “optimum” horn angle, When a conical 
horn is used as a receiver there is an angle for 
which the amplification will >be a maximum, 
assuming fundamental resonance. This angle 
is less when the vibration is an overtone than 
when it is .the fundamental of the horn. But 
measurements demonstrating this effect require 
the escape of a small amount of energy at the 
vertex. It has now (been proved by a fairly 
simple theoretical investigation that the cause 


of an optimum angle is this escape of energy. 
Were this loss zero, the amplification would 
continue to increase with decreasing angle 
until viscosity became a factor of importance. 
It is clear, then, that the adjustment of a con- 
ical horn as an amplifying receiver requires 
not only a knowledge of the frequencies 
involved but also of the nature of the appara- 
tus at the vertex even though it may absorb 
but a small amount of energy. The suggestion 
should be made, in passing, that the incorrect 
conception of a conical horn as a collector of 
the incoming energy should soon be supplanted 
by a correct recognition of the horn os a res- 
onator. 

Acoustic problems are not without attrac- 
tiveness per se. The acoustic wave filters just 
described in the December Physical Review are 
uncommonly interesting and partly because of 
the element of surprise. We are familiar with 
the nature and behavioT of the medium and by 
daily experiences with sound transmission. Yet 
we uro hardly prepared by experience to wit- 
ness an unobstructed cylindrical tube an inch 
in diameter and a few inches long that refuses 
audible transmission to a large group of fre- 
quencies. Up to the present time, successful 
low- frequency-pass, high-frequency-pass and 
single-blind and double-band filters have been 
constructed. Additional contributions to the 
theory by other workers, but not published, 
will probably add filters of a different type. 
Just what the future usefulness of the acoustic 
wave filters will be can not be estimated. But 
the permanency of our method of hearing with 
air as a medium necessitates the continued im- 
portance of methods of filtering which use this 
same medium. Moreover, as presented, the 
fundamentals of the theory apply to any me- 
dium whatsoever. This may prove of sig- 
nificance in several directions. 

But it is not my purpose to discuss present 
problems of acoustics in any detail. Refer- 
ence has been made merely to several items of 
progress in which the speaker's interest has 
‘been keen and in which the allurements have 
certainly been strong. It is appropriate, espe- 
cially in this laboratory where we are in ses- 
sion to-day, that reference be made to one who 
here did much for the field of acoustics, Pro- 
fessor Wallace Clement Sabine. The desire as 
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not to land bis oontributions but to speak m 
simple terms of bdm as a person. There is 
very clear in memory bis not of kindness to the 
speaker who was a young experimenter in an- 
other laboratory. It betrayed a genuine human 
interest that, wherever found, compels admira- 
tion. His mind was keen and full of sugges- 
tions to the students in this Jefferson Physical 
Laboratory. Although kind -and generous, he 
was intensively a just man. Never aggressive 
in a bold sense, others sought him out He 
was essentially modest, but he had confidence 
in his mental powers. He was fine in spirit, 
outwardly highly acceptable and, withal, a 
splendid type of gentleman. One can not for- 
get him as a person. 

G. W. Stewaht 

University or Iowa 


THE ORIGIN AND STRUCTURE OF 
PLANT GALLS 1 

The study of the histology of pathological 
tissues of plants has 'been very much neglected, 
especially in America. It is true that more or 
less extensive studies have been recorded and 
discussed in the papers on the various diseases 
of plants but nothing has been done towards 
bringing this data together into a comprehen- 
sive whole. In recent years this phase of 
botany has begun to attract attention, especially 
in the case of Abnormal growths, which have 
'been referred to under many names, such as 
ceoidia, galls, cancers, hypertrophies and vari- 
oub terms which are more or less indefinite. It 
is the purpose of this paper to give a brief 
historical review of the phase of plant p&tho- 
anatomy which is involved in these abnormal 
structures. The fact that the author has made 
rather extensive studies of those plant g alls 
which are the result of insect stimuli may be a 
sufficient excuse for attempting to discuss this 
very broad subject involving similar abnormal 
plant structures which are attributed to other 
organisms. Abnormal growths on plants are 
caused by insects, nematodes, fungi, slime 
molds, bacteria and chemical and mechanical 

1 Address of the vice-president and chairman 
of Section O, Botany, American Association for 
the Advancement of Science, Boston, December, 
1P22. 


irritations. Similar growths are also pro- 
duced on animals; but, in general, it may be 
said that the causes are not nearly so well 
understood as in the case of plants. On the 
other hand the histology of abnormal animal 
growths has been the subject of much more 
extensive studies than that of those found on 
plants. 

The plant galls which are caused 'by insects 
were among the first to attract attention and 
the early Greek literature contains many refer- 
ences to them. However, very little real 
progress was made until Malpighi published his 
“De Gallis” in 1686, This work was primarily 
descriptive but the author also advanced the 
theory that the excitation was due to a poison 
secreted by the mother insect. Although this 
idea was disproved long ago, there are some 
text-books which still retain this so-called 
u chemical theory” of more than two hundred 
years ago. The next great advance was about 
fifty years ago and was marked by Adler’s 
“Ueber den Generations-wechsel der Eichen 
Gallweepen," a work -dealing entirely with oak 
galls caused by insects. The works of Adler, 
Beyerinck and their contemporaries gave us 
very definite information concerning the life 
history of some of the causal insects and the 
structures of certain insect galls, and dis- 
proved the theory that the excitation was due 
to a fluid secreted iby the mother Insect. 

The European literature is much more exten- 
sive than the American. In this country the 
major part of the work 'has ‘been toy entomolo- 
gists tout within recent yearn has attracted the 
attention of several botanists and papers have 
been published by Cosens, Rosen and WeUs. 
Pelt’s “Key to Insect Galls” is the most 
complete and usable work in our - American 
literature for the determination of these plant 
growths. He lists and describes more than 
1,400 species, a number which is no doubt 
insignificant when compared with the number 
of undeaoribed species. In most oases each 
species of insect cecidium is confined to a 
single specific boat plant and those that occur 
on more than one host are restricted to deadly 
related species. 

A few species of nematodes are well known 
as the causes of abnormal plant growths. They 
are widely distributed 'throughout .the world, 
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especially in the tropical and subtropical cli- 
mates and the literate:* is voluminous. It ap- 
pears that the Reverend M. J. Berkeley, the 
mycologist, was ihe first to describe and figure 
the nematode root galls and to recognize that 
they were due to an animal organism (1856). 

Fungi are the causes of many abnormal 
structures, such as cedar apples, peridermium 
growths on conifers, witches' brooms and other 
hyperplasias of various types which are so 
well known to botanists that it is not necessary 
to more than mention them at this time, 
although they will receive further considera- 
tion in ihe course of this discussion. Slime 
molds are the causes of some few abnormal 
growths; the most important being the well- 
known “club root" disease of cruciferous 
plants caused by Plaamoddophora brasdcce 
which will be referred to later. 

Bacteria are recognized as the causes of such 
well known abnormalities as crown gall and 
hairy root, olive knot and legume tubercles. 
The first of these has received a great deal of 
attention in recent years 'because of certain 
resemblances to animal cancers. Crown gall 
attracted the attention of the European work- 
ers more than sixty years ago but the Amer- 
ican literature contains practically no refer- 
ences of importance previous to 1891. Interest 
in this line of study received a very great 
impetus in 1907 when Smith and Townsend 
announced the discovery of the causal organ- 
ism which they designated as Bacterium tume- 
f adens. The later work of these authors and 
of Hedgoock, Levine and others of the last 
quarter of a century is well known to this 
audience. The studies of the olive knot have 
been much less extensive. The legume tuber- 
dee have been the subject of extensive studies 
with reference to the organisms producing 
them and their economic value, but compara- 
tively little attention has been g*ven to their 
origin and structure. It is very well known 
that the abnormalities designated m “(edemas” 
are the results of chemical irritations ; and that 
calluses and some other enlargements are fre- 
quently due to mechanical irritations. They 
have received very little attention. 

Many problems have been suggested in con- 
nection with the study of plant galls. One of 
Ihe earliest had to do with the nature of the 


irritant and has never been answered satisfac- 
torily although centuries have elapsed since it 
was first proposed. Another and more recent 
inquiry involved the relationship of these 
growths, especially the crown gall, to animal 
cancers. Unfortunately the workers on these 
various groups of galls have very generally 
possessed but little knowledge of the other 
groups. It appears to the writer .that it is de- 
sirable to correlate our knowledge of these 
various groups of galls as a (basis for future 
study in this very interesting and important 
branch of botany. 

We have previously stated that the old idea 
that insect galls were due to a chemical secre- 
tion by the mother insect is no longer accepted 
by the students of the subject, except possibly 
in the case of a few Nematus galls. Adler also 
showed that there was no cell division or 
growth until the larva emerged from the egg. 
Whether the very rapid growth and cell divi- 
sion which follows this event is due to the vora- 
cious feeding of the larva or to a chemical 
secreted by it is a problem which is likely ito 
remain unsolved for some time to come. Kiister 
is of the opinion that the excrement of the 
larva of Pontania solids is capable of causing 
cell division in the host plant and this idea is 
supported by Cosens in his study of our Amer- 
ican species, P. pomum. Both of these work- 
ers have also carried on experiments demon- 
strating that the larvae of some of the Cynapidae 
secrete enzymes capable of changing starch to 
sugar. The most generally accepted views at 
the present time are: (1) that the stimulus is 
purely mechanical; this may possibly be true 
sometimes, but certainly is not true in the ma- 
jority of cases, (2) that the stimulus is due to 
a chemical action; this is more plausible in the 
light of modem research. However, in the case 
of insect galls the stimulus must oome from 
ihe larva rather than from the mother insect. 
In the case of some insects the egg is within 
the tissues of the host plant and the emerging 
larva? attacks the meristematic cells. In the 
case of some other insects the egg is placed on 
the surface of an incipient organ and there is 
no gall formation until the young insect 
emerges, when a more or lees well defined 
pocket gall is produced. In this case we have 
no positive evidence as to whether the gaH is 
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the result of a chemical or a mechanical 
irritant. However, there is undoubtedly a 
growth beyond the point of irritation. It is 
also generally believed that the stimulus en- 
dows the protoplasm with the power to develop 
new tissues or organs, but Cosens has advanced 
the more plausible theory that these new tissues 
and organs “are due to the awakening of dor- 
mant characters in the protoplasm.” The 
characters are already present and the stimulus 
enables them to develop. 

Neanatodos work their way through the tis- 
sues and no doubt stimulate growth during 
their journeys and after coming to rest, but 
we do not know whether the stimulus is me- 
chanical or chemical. However, cells not 
directly in contact with the organisms are 
stimulated to activity. Our data on galls 
caused by fungi with reference to this phase 
of the subject are very limited and unsatisfac- 
tory. It is very evident that the stimulus must 
be applied to meristematic cells. The ramifica- 
tions of a fungus through the tissues extends 
the area of stimulation and development, but 
it also appears that cells not in contact with 
the fungus enlarge and divide. The slime mold, 
Pla$modiophora brassier, penetrates the cells, 
causing both cell enlargement and cell division, 
but in this case the neighboring cells which 
have not. been attacked also undergo division, 
apparently due to some substance passing from 
the infected to the uninfected cells. Division 
also occurs in cells which are not in direct con- 
tact with the infected cells and may be due to 
pressure in both oases. 

Galls caused by bacteria show considerable 
variation and may be divided into three groups 
as follows: (a) those in which the 'bacteria 
occupy small pockets and stimulate the sur- 
rounding cells, as in the case of the olive knot; 
(b) those in which the bacteria are within the 
cells as in the ease of the legume nodule form- 
ing bacteria; (c) those of the crown gall type 
which are not well understood, although it is 
known that they are not dn the vessels or in 
the intercellular spaces. Smith at first attrib- 
uted the formation of the crown gall to bac- 
terial products or toxines which escape from 
the infected cells. But in 1917 after success- 
fully producing abnormalities by the use of a 
number of chemicals, both arid and alkaline, 


and also with distilled water, he came to the 
conclusion that “any soluble substance what- 
ever, except a killing, a plasmolyting or an 
oxygen absorbing substance, if continually lib- 
erated in excess locally in tissues, would be 
competent to induce tumor formation.” He 
also says “that dilute ammonia causes in- 
tumescences and have rendered it probable that 
ammonia liberated within the cell in small 
quantities by the imprisoned bacteria must be 
one of the causes of the excessive and abnormal 
cell proliferation in crown gall. Probable 
amin compounds also help to determine it. 
Since an acid and on alcohol are likewise pro- 
duced by crown gall bacteria and this alcohol 
and this acid (as well as other acids) in pure 
dilution and also in combination with ammonia 
caused galls or intumescences in tray experi- 
ments the acid (or acids), the alkalies and the 
alcohol must, I believe, act together in pro- 
ducing tumors, and osmotically rather than 
chemically ” 

The reactions of host plants to parasites are 
many and various, but we are dealing with 
those which have to do with stimulations and 
hyperplasias. These structures appear on a 
great number of species of plants and are 
caused by organisms belonging to a very large 
variety of different species of animals, plants 
and bacteria. They are produced on all parts 
of the host plants and the external forms of 
these growths are very numerous but the his- 
tological structures are few and harmonious, 
regardless of the causal organisms or the spe- 
cies of the host plant. In fact it is doubtful 
if there are any new histological structures. 
The writer has repeatedly called attention to 
the fact that there are three well-defined stages 
in the formation of plant galls: (1) cell en- 
largement or cell division or both, (2) the 
failure of the affected part to differentiate 
into the characteristic tissues of the normal 
plant organ on which the gall is formed, and 
(3) the differentiation into the characteristic 
tissues of the gall. The writer and others have 
also called attention to the fact that in the 
Cynapidous galls which show the most complex 
histological structures, the tissues are organ- 
ised into four well defined concentric nones sur- 
rounding the larval chamber. 

The first stage in the development of the 
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gall, regardless of host plant or causal organ* 
ism, is cell growth — either cell enlargement or 
cell division or 'both. The result is the devel- 
opment of parenchyma tissue from which dif- 
ferentiations into other tissues may or may not 
arise. A number of years ago the writer called 
attention to the fact that plant galls caused 
by insects could be grouped into four classes 
on basis of the complexity of their structure; 
also that the more highly developed galls pass 
through all the stages represented in the sim- 
pler galls during their development. Later 
studies on galls due to other causes and a study 
of the recent papers by other workers lead me 
to believe that most and possibly ail of the 
various types of plant galls can 'be placed in 
some one of the four classes just referred to 
regardless of causal organisms, although in 
some cases the distinctions are not so well de- 
fined as in the most highly developed of the 
insect galls. These views have been very gen- 
erally confirmed by the later investigations of 
Cosens and Wells. 

Adler as a result of his studies on the Galls 
of the Cynipidro, which are the most complex, 
believed that the egg must be placed so that 
the emerging larva would feed on the cam- 
bium; otherwise it would perish and a gall 
would not be formed. This is probably true of 
the galls which he studied but is not true of 
the galls which ore due to many other organ- 
isms. 

Kiistcr has classified galls on the basis of 
presence or absence of cell differentiation into 
two great groups: (1) kata plasmas or those in 
which the structure is undifferentiated paren- 
chyma end (2) proso plasmas in which there is 
a differentiation into other tissues. In the 
prosoplasma group we find all gradations from 
galls with very slight differentiation of tissues 
to those in which the structures are very com- 
plex. Wells calls our attention to the fact that 
galls caused by Rotifera, Copepoda, Nematode, 
Orthoptera, Neuropfcera, Coleoptcm, Lepidop- 
tera, Musid©, Chalcad© and Tenthrenid© must 
be classed as katapiasmas ; while the Acarina, 
Psyllid©, Apfcidias, Coccid©, Itonidid© and 
Cynipid© include many galls which are kata- 
plasmas and many others which are proso* 
plasmas. To these may be added the galls of 
Plamodiophora brastica on the Crucifer©, 


which are true kataplasmas and the bacterial 
and fungus galls which include katapla&mas 
and simple prosoplasmas, and also the intu- 
mescences and callous growths which are very 
simple kata plasmas. When the cell growth of 
the plant is stimulated, we find cell enlarge- 
ments or cell division or both and great reduc- 
tion of intercellular spaces; in fact, these 
changes take place before there is any visible 
enlargement of the organ. In many cases, the 
leaf -inhabiting aphids cause abundant cell divi- 
sion resulting in a compact mesophyU of vary 
small cells and sometimes a division of the 
palisade cells without any thickening or other 
abnormality of the leaf. 

Since the galls which are formed as a result 
of animal injuries give, us the greatest range 
for study we will give them first consideration 
and the other types of galls will be compared 
with them. Since the Rotifera and Copepoda 
galls are represented by one species each and 
both are classed as the kataplasmas we will 
omit them from consideration. We will also 
omit most of the galls caused by insects, taking 
only those which are necessary to demonstrate 
the facts. Members of the Acarina are the 
causes of the simplest of the leaf galls. The 
first effect of the attack of these organisms is 
ineieased cell division. In some cases it is 
Followed by the development of numerous tri- 
ehomes, forming the soc ailed Erineums, and an 
others by the formation of pocket galls lined 
with tricliomes. Some of them never pass be- 
yond the kata plasma stage while others show a 
slight differentiation and may be considered as 
the simplest of the prosoplasmas. 

The members of the Aphid© axe the causes 
of large numbers of plant galls which are espe- 
cially prominent on the foliage. They are 
mostly of the pocket type and originate by 
increased cell activity. In (some cases the cells 
lend to form zones but without differentiation. 
Some of them are strictly kataplasmas while 
others axe prosoplasmas in which there has 
developed a considerable amount of fibrous 
tissue. 

The Itonidid© (Diptera) contain a larger 
number of species of insects which cause galls 
than any other group. The galls also present 
a much greater variety of forms than those of 
any other group, but none of them show as 



10 


SCIENCE 


[Voi». LVII, No. 1462 


high a degree of structural complexity as the 
galls of the Cynipidro. Some of them are dis- 
tinct kataplasmas while others are well devel- 
oped prosoplasmae ; many of them have the 
protective zone of sclerenchyma and the nutri- 
tive zone of parenchyma which are so charac- 
teristic of the Cynipidro. 

Species of the Cynipddro are the makers of 
most of the oak and rose galls which have 
attracted so much attention. Some few of 
them are katapla&mas hut most, of them are 
highly developed prosoplasmas. They are mol's 
complex in structure and the tissues are more 
highly developed than the galls produced by 
the members of any other group of organisms. 
These galls originate in all cases from the most 
active meri sterna tic tissues and the first stage 
involves very active cell division. Some of 
these galls never develop beyond tins point and 
are true kataplasmas but most of them under- 
go very rapid differentiation resulting in the 
development of four well- defined zones. The 
innermost zone is composed of very rich paren- 
chyma cells on which the larva feeds and is 
known as the nutritive zone. It is surrounded 
by a zone of sclerenchyma cells which is very 
thick in the email galls and correspondingly 
thin in the large galls. This is surrounded by 
a Jfcone of parenchyma ceils, in which fibrous 
structures are sometimes intermingled. It is 
thin in small and thick in large galls. The 
epidermis is the fourth and outer zone. 

In recapitulation of these insect galls we can 
say that they all originate from the meriste- 
matic cells and are at first true kataplasmas. 
Many of them pass into the prosoplasma stage 
in which fibrous and sclerenchyma tissues are 
more or less prominent. Jn most cases the 
selerenohyma is new to the organ on which the 
gall is produced. The fibrous tissues may or 
may not be new and in many cases this point 
is difficult to determine. In many cases I am 
satisfied that the fibrous tissues of the plant 
organs, especially the roots and stems, are 
merely pushed out of pkee by the development 
of other cells and that sometimes these mis- 
placed tissues have been mistaken for new ones. 
So far as the writer is able to determine, insect 
galls never originate on mature plant organs 
but always during early periods of very active 
growth. 


The literature on the nematode galls is vary 
conflicting but ft is evident that the point of 
excitation is less definite than in the insect 
galls. The writer is inclined to believe that 
the excitation must be restricted to tissues 
which are more or less memtematic and it is 
doubtful if the xylem tissues are ever changed 
except as they may be distorted by pressure 
exerted by the growth of other cells or possi- 
bly in some eases crushed or tom. If this 
interpretation is correct, these galls must be 
classed as kataplasmas. It also appears that 
the form and character of the abnormality de- 
pends largely upon the age of the root at the 
time of the infection and the number of indi- 
vidual worms attacking it. 

Our knowledge of the origin, structure and 
development of galls due .to fungi is more sat- 
isfactory than that of galls due to other causes. 
In the various papers on galls which are caused 
by fungi, the discussions have to do with the 
fungus rather than with its effect on the tissues 
of the host plant. However, it appears that 
the reaction is restricted to the .tissues that are 
not highly differentiated afid in most oases to 
those that are decidedly raeristematic. Some of 
them are readily classed as kataplasmas while 
others are prosoplasmas of various degrees of 
complexity. The most satisfactory studies are 
found in the cases of the cedar and apple rust 
fungi, although there are some galls caused by 
fungi which are less complex and others which 
are more highly developed. Unfortunately, 
their structures have received very little atten- 
tion. In all cases the direct modifications are 
mainly in the parenchyma tissues. The modi- 
fications of the fibrous structures appear to be 
indirect. The cedar galls have been studied 
hy a number of investigators whose ideas are 
extremely divergent and confusing. Alban 
Stewart believes that galls of Gymnotporan- 
glum juniperi-virginiatus arise from axillary 
buds. He finds that each gall contains two 
fibro vascular systems, one derived from the 
incipient stem and the other from the leaves. 
The parenchyma tissues predominate and the 
fibro- vascular structures are dwarfed and modi- 
fied. He finds practically the same condition 
in the galls of Q. globosum . Reed and Crabiil, 
who studied {?, ju nipe ri~vir giniance at about 
the same time, believe the galls arise from the 
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leaf bilt otherwise their conclusions are not 
materially different. They further say: “The 
parenchyma of the leaf is stimulated to exces- 
sive growth, the fibro- vascular system, which 
is close to the point of infection, becomes much 
contorted and branched and radiates through 
the forming cedar apple.” Again they say: 
“The Ebro-vascular system is a modified con- 
tinuation of the fibro-vascular system of the 
cedar leaf. From or near the base of the cedar 
apple, where the vascular systems are con- 
torted, arise many branches which extend radi- 
ally almost to the cortex.” This description 
indicates that the origin and structure of these 
galls are similar to 'those of the Cynipidous 
galls. In their description of the effect of the 
fungus on the structure of the apple leaf, they 
say: “The hypertrophy of the apple leaf is 
due almost entirely to an excessive enlarge- 
ment and multiplication of 'the spongy paren- 
chyma cells. These cells become elongated, 
stand perpendicular to the upper epidermis, 
and form what at first glance appears to be a 
continuation of the palisade layer. The pali- 
sade layer, though, always remains intact and 
its cells, which are much smaller and more uni- 
form in size and shape than those of the hyper- 
trophied spongy parenchyma, are only slightly 
if at all enlarged The intercellular spaces of 
the spongy parenchyma are entirely oblit- 
erated” This description is in harmony with 
that of the simple galls or kataplasmas which 
are due to insects. The writer has studied a 
number of other plant galls due to fungi and 
has found them to conform quite well in 
origin, development and structure to galls in 
general. Some of them are true kataplasmas 
while others are prosoplaamas. However, 
much work is necessary before it will be pos- 
sible to classify these galls in their true 
morphological relationship. 

The galls caused by Plasmodiophora bras - 
stem have been the subject of considerable re- 
search in recent years by Lutman, Chupp and 
Kunkel and the data concerning their devel- 
opment and structure is much more accurate 
than that of the fungous galls. They are true 
kataplasmas and it is evident that the cortex 
of the host reacts to the organism, that the 
cambium is especially susceptible, and that the 
cells of the medullary rays between the xylem 


also respond to the stimulus. The organism is 
sometimes found in the xylem but has very 
little if any effect upon it The distortions of 
the xylem are evidently due to the force ex- 
erted by the infected rays and other parte. 
Instead of increasing the amount of woody 
tissue the action of the organism on the cam- 
bium tends to prevent the formation of vascu- 
lar elements. 

The bacterial galls so far as studied must be 
classed as kataplasmas, or possibly in some 
cases very low forms of prosoplaamas. The 
tubercles formed on the roots of the leguminous 
plants due to the action of Bacillus radicicola 
appear to originate and develop in the cam- 
bium of the cortical tissue and are true kata- 
plamna galls. The so-called olive knot appears 
to the a true kataplasma originating in or very 
near the cambium, but the ‘literature is in- 
definite on this point. The crown galls have 
received more attention than any other of the 
bacterial galls in recent years. The studies up 
to date indicate that all meristemafcic cells re- 
act to this organism but .the character of the 
galls evidently depends largely on the activity 
of these cells at time of infection. The cells 
divide rapidly and therefore are very email as 
in galls due to other causes, more especially 
those in which the organism acts on the cam- 
bium of the host. It is very evident that in 
the formation of the crown gall, .the irritant 
must be in the tissues which are more or less 
meristemaJtic. Smith found that the dormant 
and old, hard, slow growing tissues were un- 
favorable for inoculation; but that when he 
used young, rapidly growing organs, he ob- 
tained good results; sometimes 100 per cent* 
infection. He also found <tha't shallow inocu- 
lations into the cork cambium gave small galls 
while inoculations into the region of the true 
cambium gave vigorous -tumors. The writer is 
inclined to believe that the size and character 
of the gall depend largely on the tissues in- 
fected and that the xylem seldom if ever reacts 
to stimulation from B. tumefaciens, although 
it is very possible that the sheath cells do 
respond to stimulation. The most complex and 
definite galls arise from the cambium, the less 
complex galls may arise from other meriste- 
matic tissues. The development of rather weak 
fibrous tissues in the galls indicates that the 
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crown gall is a low typo of prosoplasma. How- 
ever, there is much greater variation in the 
amount of fibrous tissue in different crown 
galls than in more highly developed galls due 
to other causes. The crown gall agrees very 
generally in its origin, development and mature 
structure with other plant galls regardless of 
the causal organism. However, there is cer- 
tainly one and possibly thine marked differ- 
ences (between some of the bacterial galls and 
galls due to other causes: (1) The presence of 
the tumor strands in the crown gall, (2) Pos- 
sibly the stimuli in the bacterial galls are more 
prolonged or more variable in location 'than in 
galls due to Other causes, (3) The formation of 
embryomas or tumor containing leaf shoots or 
roots which have (been attributed to the crown 
gall. The first appears to be a very clear and 
well-defined feature of crown gall but not of 
other types of bacterial galls; the second and 
third are open to question and should receive 
further study. In considering the second point 
we must call attention to the fact that a gall 
passes through periods of youth, maturity and 
old age, the same as any organism or organ of 
a normal plant In some species, the period 
of stimulation is short and in others it is very 
long. In discussing the third we must call 
attention to the tendency of most of our higher 
plants to produce buds and shoots in or near 
the nodes when stimulated or injured. Further- 
more, abnormally large fruits are frequently 
formed as a result of decortication of the stems. 
It is well known that similar conditions may 
arise as a result of winter injury, insect and 
fungous injuries. One of the most striking is 
the formation of aerial tubers on potato plants 
as a result of attacks of Rhizoctonia solani. 
In all these cases the conditions appeal’ to be 
due <to a physiological disturbance, which inter- 
feres with the descent of elaborated foods 
through the phloem and cortex. The question 
naturally arises as to whether the pathologic 
conditions arising from the injuries referred 
to above are comparable to the pathologic con- 
ditions arising from infection with B. tume - 
faciens . That is, are excessive shoot growths 
following injuries, enlarged fruits following 
decortications and other injuries, aerial tubers 
following attacks of Rhizoctonia solani com- 
parable to emibryomas following inoculations 
with B. tume faciens f 


In answer to a series of questions by the 
writer, Dr. Smith defined emibryomas as 
‘‘crown galls containing aborted shoots, often 
in great numbers/ 1 and stated that they dif- 
fered from aerial tubers on potatoes resulting 
from attacks of JR. solani in “that the aerial 
shoots from these aerial tubers have no dis- 
oriented tumor tissues in them and come from 
normal situations, i. <?., from eyes, while the 
crown gall shoots are adventitious.” He also 
stated that the shoots which resulted from 
inoculations with B , tume faciens do not differ 
from shoots which arise as a result of other 
injuries, except that the tumor tissues mingle 
with them and that as the tumor tissues grow 
the shoots are injured and aborted. 

Levine after working with the crown gall on 
Bryophyllum calycinutn says that the leafy 
shoots do not occur until after the galls are 
established ; that B. tume faciens is not the cause 
of the formation of the leafy shoots but in- 
hibits and retards normal development. In 
brief the formation of the leafy shoot is me- 
chanical and secondary to the formation of 
the gall. This idea is in harmony with the 
prevailing opinion concerning ithe formation 
of aerial tubers on 'the potato plants following 
attacks of R. solani. In this connection we 
must take ink) consideration that the produc- 
tion of buds where they do not normally 
occur as a result of stimulation by Plasmodio- 
phora brassicce has been reported by Woronin, 
Favorsi and Kunkel. The latter author says: 
“The tissues of such buds are always infected. 
In most cases they grow into short fleshy 
shoots. The leaves are thick, distorted and ab- 
normally succulent. In other oases the buds 
grow and give rise to sprouts of considerable 
size. Such sprouts may push above the sur- 
face of the ground and become green. One 
interesting thing shown by the diseased buds 
is that they are often unable to respond nor- 
mally to gravity. Sometimes they arise on 
the under side of a root and grow directly 
downward. In other cases they arise laterally 
and turn downward like the young sprout. 
They have also been observed to grow out hori- 
zontally, but this is not common as downward 
growth.” However, the fungous, slime mold 
and bacterial galls differ from the more highly 
developed insect galls in that in the case of the 
more complex insect galls the development 
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ceases very suddenly with the maturity of the 
larva while in the case of the other galls there 
is no such sharp and well-defined cessation of 
cell activity. 

In this discussion the writer has repeatedly 
called attention to the fact that all galls 
originate in practically the same manner re- 
gardless of the stimulus which excites their 
growth; that although some are more complex 
than others, the complex types pass through 
the stages found in the lower forms. This very 
naturally leads us to look for the key for our 
interpretation. This subject has 'been dis- 
cussed in an interesting paper by Wells who 
takes as the foundation of his studies the fol- 
lowing statement by the writer: “The morpho- 
logical character of the gall depends upon the 
genus of -the insect producing it rather than 
upon the plant on which it is produced. The 
families show parallel lines of development 
from a low form to a high form.” This state- 
ment was published twenty years ago and at- 
tracted more attention in Europe than in 
America, because the workers of Europe have 
given much more attention to the anatomy of 
pathologic plant structures than the workers 
in America. 

Wells takes Beyerinck's division of galls 
into indefinite and definite growths, which was 
advanced in 1877, and amplified by Kiister in 
1911 into kataplasmas and prosoplasmas and 
presents phylogenetic lines of development 
which are very suggestive. The results of 
his studies reaffirm 1 he following statements of 
the writer as published nearly twenty years 
ago: “(1) Within each family we find certain 
morphological resemblances, (2) The families 
show parallel lines of gall structure to a high 
form.” Wells’s studies reaffirm the idea ex- 
pressed by the writer that all galls originate 
with Ihe excessive development of parenchyma 
tissue. His studies may 'be summarized as 
follows: (1) He accepts Kiister s groupings 
into katapjasmas and prosoplasmas as the 
basis of Ms work. (2) He points out that 
prosoplasmas have arisen from the kata- 
plasmas by evolutionary processes. (3) Kata- 
pla&mic evolution is the result of progressive 
inhibition of differentiation ending with tissue 
homogeneity. Prosoplasmic evolution “begins 
when homogeneity has been attained, and is the 
development of new tissue characters. 


The most important facts in gall formation 
may be summarized as follows: 

(1) The original theory that insect galls 
were formed as a result of a chemical injected 
by the mother insect was disproved many years 
ago. 

(2) In most cases the stimulus is probably 
due to an excretion by the organism; in the 
case of insects, by the larva. In some cases the 
stimulus may be due to pressure or other me- 
chanical factors. 

(3) The stimulus must be applied to the 
meristematic tissues. The reaction depends 
largely on the degree of activity of the meri ste- 
rna tic tissue. 

(4) The reaction of cells to the stimuli is 
remarkably similar regardless of the stimu- 
lating factor involved. 

(5) Cells that ato well advanced and that 
under normal conditions undergo very little 
division may respond to the stimulation, divide 
and grow rapidly. 

(G) Galls of indefinite and irregular form 
and structure may arise from older tissues 
which still retain some meristematic power. 
This appears to depend somewhat on the age 
and activity of the meristematic tissue. 

(7) Galls may be classified in one of two 
groups regardless of the causal organism. The 
teatapiasma group consists of galls which are 
made up of parenchyma tissue. In the proso- 
plasma group, the tissues have reached varying 
degrees of differentiation. 

(8) Complex galls, such as those due to the 
Cympidse, always arise from very young and 
very active meristematic tissue. 

(9) Galls of complex structure pass through 
the stages found in the galls of less complexity. 

(10) Insect galls have by far the greatest 
regularity of structure and development. Some 
of them are very simple while others present 
the highest development and greatest complex- 
ity of any of the plant galls. 

(11) The most complex insect galls show 
four stages of growth; others pass through 
one, two or three stages of development 

(12) The organism causing the insect gall is 
stationary but in the case of most other galls 
the causal organism may pass by processes of 
growth or otherwise to points other than their 
original location. 
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Figure 1. Chart on Mercator ’s projection of the positions of setting out and finding of drift bottles in 

the North Atlantic, 1919-21. 


(13) The stimulus in ail cases may pass be- 
yond the location of the causal organism. 

(14) Abnormal shoots and other growths 
(sometimes referred to as embryomas) are fre- 
quently formed in connection with many galls. 
Their status can not be determined from our 
present knowledge of (the subject. 

Melville T. Cook 

New Brunswick, N. J. 

THE COURSE OF THE GULF STREAM 
IN 1919-21 AS SHOWN BY 
DRIFT BOTTLES 

In several short notes published in this 
journal, 1 the writer has recorded the results of 
drift bottle experiments conducted for the Bio- 
logical Board of Canada. Since the publication 
of these notes additional data has been obtained 
and it seems advisable to bring together to date 
that part of the data which bears on the course 

1 Science, N. S., Vol. LII, No. 1349, page 442, 
November 5 , 1920, Vol LIII, No. 1365, page 

187, Fobruary 25, 1921, Vol LIII, No. 1373, 
page 289, April 22. 


and rate of flow of the North Atlantic Wind 
Drift, the so-called Gulf Stream. 

Duiing the summer of 3919 some four hun- 
dred bottles were set adrift in the Bay of Fun- 
dy. Each bottle contained a postcard offering 
a reward to the finder who wrote in the spaces 
provided on the card the answers to the ques- 
tions, Where found? When found? By 
whom found ?” Up to the present time no 
records have been received of bottles being 
found south of the Cape Cod peninsula. The 
records of the seventy-three bottles which were 
found on this side of the Atlantic during the 
year 1919 have already been published 2 . Four 
of the 'bottles have been found on the European 
side of the Atlantic. They were set adrift in 
the latter part of August, 1919, and the rec- 
ords of the finding of them follow: 

No. 198. Azores, Island of Flores, August 8, 
1920. 

No. 230. Orkney Islands, Island of Papa 
Westray, January 21, 1921. 

^Proceedings of the American Fisheries Society, 
1920, page 334. Contributions to Canadian Biol- 
ogy, New Series, VoL I, No. 8, page 103, 1922. 
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No. 98. Great Britain, Dyffryn, North Wales, 
March 25, 1921. 

No. 129. Norway, two miles from laud at the 
Bohle-Walstation, Sorb, Wostfinmark, July 16, 
1921. 

The places referred -to are shown in the ac- 
companying chart, figure 1. 

Considerable information as to the course 
and rate of flow of the North Atlantic Wind 
Drift or Gulf Stream during the winter of 
1919-20 and the summer of 1920 is to be ob- 
tained from the finding of these bottles. 
The distances which they must have been 
carried, measured along the shortest 
courses which they could have taken, are ap- 
proximately 2000, 2800, 2900 and 3800 geo- 
graphical miles. The corresponding lengths of 
time which the bottles were “out” are 12, 17, 
19, 23 months respectively. This close corre- 
spondence between the distances traveled and 
the times the bottles wore “out” indicates that 
the bottles were picked up relatively soon after 
they reached the coast. If this assumption is 
justified the average rates at which the bottles 
moved across the North Atlantic were 5.8, 5.4, 
5.1, and 5.5 geographical miles per day. 

The success of (this experiment carried out 
on a comparatively small scale — only four 
hundred bottles were used and they were all 
set out within thirty miles of the shore — in- 
dicates that important and far reaching re- 
sults in the investigation of ocean currents are 
to be obtained from the use of drift bottles. 
Such experiments con Ik* carried out at small 
expense. Since the bottles can l>e sot out from 
any vessel while under way, practically the 
total cost of an experiment is that of the bottles 
and the rewards offered to those who find them. 

Jamks W. Mavok. 

Union Colukge. * 


SCIENTIFIC EVENTS 

THE PREPARATION OF STAINING 
SOLUTIONS 

In the text-books dealing with microscopy 
and with bacteriology, as well as in the journal 
literature dealing with these subjects, there are 
two general types of stain formulae. In one 
type of formula so much dry stain in weight 
per given volume of solution is called for, in 


the other type so many cubic centimeters of a 
saturated solution of the stain. It will be 
readily seen that the same staining formula 
could be prepared by both methods provided 
the solubility of the dry stain and its actual 
dye content were known. If all batches of dry 
stain contained the same amount of actual dye 
either sort of formula would be perfectly satis- 
factory. 

Unfortunately, however, different lota of any 
stain vary greatly in the amount of inert mate- 
rial they contain. This is true even in regard 
to different batches of Grubler stains and it is 
especially true now when -there are so many 
different brands of stains on (the market. An 
investigation of certain methylen blues, for ex- 
ample, showed a Grubler sample examined to 
contain 57 per cent, of actual dye, a Merck 
sample 55 per cent, while five different Amer- 
ican samples varied from 09 per cent, to 88 
per cent. It seems in general desirable that the 
color strength should be as high as reasonably 
possible, and it must be particularly pointed 
out -that the sample containing 88 per cent dye 
proved one of the two very best in a long series 
of methylen blues examined. It is obvious, 
however, that a staining formula calling for so 
many grams of Grubler methylen blue will be 
more concentrated if made up with one of these 
American stains. Considering how these stains 
vary in actual dye strength, much more nearly 
constant, formula? can be obtained provided 
they are prepared on the basis of a definite 
volume of a saturated solution. Although there 
are undoubtedly some differences in the amour t 
of actual dye and goes into solution in the 
wise of different brands of stains, nevertheless 
the results am much more constant in this case 
Ilian when die formula* are prepared on the 
basis of weight of dry dye. For this reason 
biologists publishing stain formula) are urged 
to cooperate with the committee in putting the 
formal® on the basis of so many cubic centi- 
meters of saturated solution. The saturated 
‘solution may be either aqueous or alcoholic, 
according to the needs of the individual ease. 
Objections are sometimes made to this type of 
formula in that it is difficult to prepare with- 
out waste wheu the solubility of a stain is not 
known. This is not a valid objection, however, 
because a saturated solution of any stain can 
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always be kept on hand with an excess of un- 
dissolved material at the bottom of the bottle, 
adding more water or alcohol from time to 
time as more stock solution is needed in pre- 
paring staining solutions. This type of for- 
mula, therefore, has so many advantages with- 
out serious disadvantages that its use is recom- 
mended in all possible cases. 

H. J. Conn, 

Chairman } Commission on the Standardization 
of Biological Stains 

SYMPOSIUM ON MATERIALS OF CHEMICAL 
EQUIPMENT CONSTRUCTION 

Many prominent chemists have suggested 
from time to time -that a symposium should be 
held upon the subject relating to materials as 
applied to construction and equipment in the 
industry. Therefore, at the spring meeting of 
tine American Chemical Society, it has been dc* 
oided to hold a symposium entitled “Materials 
of Chemical Equipment Construction.” 

Tho literature upon this subject is so widely 
scattered and published in many journals in- 
accessible to the average chemist that in many 
cases much time must be spent in duplicating 
work which lias already been done. The sym- 
posium will lend to bring together such matter 
for which chemists are constantly in search. 

The officers of the Industrial Division have 
been particularly fortunate in securing Mr. 
Philip A. Singer, of the Singer-Peris tein Com- 
pany, Chicago, 11]., to act as chairman of this 
symposium. Mr. Singer was graduated from 
Bradley Technical Institute in 1899 and then 
lie pursued graduate work at the University of 
Heidelberg, Germany. He then returned to 
this country as chemist for the Glucose Sugar 
Refining Company, now the Corn Products 
Company, and became their plant manager 
and superintendent. Later he became manager 
of the Standard Alcohol Company, of Fuller- 
ton, La. A few years later he became super- 
intendent of the Piel Brothers Starch Works 
n; Indianapolis. While in the last two posi- 
tions he was also employed in a consulting 
capacity by the Chicago Starch Works and the 
Industrial Chemical Institute of Milwaukee. 
For tho last seven years he has been a consult- 
ing engineer on the subject of Marches, dex- 
trin, glucose and allied subjects, Mr, Singer 


not only does the engineering work, that is, 
designs the complete plant, but also superin- 
tends ifcfce construction and actually operates 
the plant until it has been put on a practical 
operating basis* 

The subject matter of the symposium will 
cover woods, metals, vitreous materials, coat- 
ings, rubber fabrics, etc. All of these headings 
will deal with the resisting properties of adds 
and alkalies, their resistance to temperature, 
oxidation characteristics, cost, chemical com- 
position, etc. 

It is hoped that industrial chemists and uni- 
versity professors will cooperate in every pos- 
sible way with Mr. Singer by writing to him 
directly, stating on what phase of the subject 
they would be glad to present papers at the 
New Haven meeting. 

Erlb M. Bilungs, 
Secretary Industrial Division 

TEN-YEAR PROGRAM OF THE NEW YORK 
AGRICULTURAL EXPERIMENT 
STATION 

In order that the New York Agricultural 
Experiment Station uray serve satisfactorily 
the agricultural interests of the state and na- 
tion, Dr. It. W. Thatcher, director of the sta- 
tion, and his associates have formulated a pro- 
gram for the development of ithe work at 
Geneva for the next ten years. The program 
has been endorsed by all the organized agri- 
cultural agencies of the state and is to be pre- 
sented to Governor-elect Smith and the new 
legislature for their consideration. It is 'be- 
lieved that only with the aid of a definite pro- 
gram can funds be intelligently appropriated 
for the work of the station and the affairs of 
the institution satisfactorily administered. The 
program provides for the further development 
of present lines of research and for the inaugu- 
ration of several new lines of work not now 
receiving attention. 

Activities which the station authorities are 
anxious to develop further or to undertake as 
new projects are the breeding and testing of 
new varieties of small fruits and vegetables, 
particularly for canning; investigations into 
the manufacture and preservation of fruit 
juices, drying of fruits and vegetables, and the 
utilization of cull fruits and vegetables for 
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jellies, glues and coloring matters ; chemical 
and bacteriological studies of milk and its 
products; soil tillage studies with special ref- 
erence to the movement and utilization of soil 
moisture; studies in plant physiology; inves- 
tigation of the effect of climatic factors upon 
plant growth; and careful Observations on the 
relation of birds to agriculture. It is also 
hoped to study further the efficient use of farm 
crops for both human and animal food. 

“It is not expect ed to put all of this pro- 
gram into effect at any one time, but to de- 
velop it gradually ns circumstances permit/’ 
says I)r. Thatcher. “The first consideration in 
carrying out the program, however, is in- 
creased laboratory space, as the present labora- 
tories are already overcrowded and will not 
permit of any expansion of the work. The 
immediate provision of a new laboratory build- 
ing is essential if the research work of the sta- 
tion is to progress as it should. The people 
of the stale are asked to back a campaign in 
the -legislature for this building and program, 
because it is certain that the necessary expen- 
diture will be returned to the state many times 
over in the increased wealth and prosperity of 
its agricultural population.” 

THE CENTENARY OF PASTEUR*S BIRTH 

France's homage to Louis Pasteur, on the 
occasion of the centenary of his birth, began 
on December 24 with a ceremony in the Pas- 
teur Institute. Delegations from scientific 
bodies, headed by Dr. Pierre Roux and Dr. 
A. C. Calmette, of the Pasteur Institute, 
marched in procession before the tomb of Pas- 
teur, which is a crypt in the institute. After- 
ward Dr. Pozerski of the institute delivered a 
lecture on Pasteur’s life and work. 

On December 2G the centenary was observed 
by the Paris Academy of Medicine, when ad- 
dresses were made by Professor Behai, presi- 
dent of the academy, and Dr. Calmette, of the 
Pasteur Institute. 

Numerous celebrations were held in France 
and throughout the world on December 27. 
Cardinal Dubois celebrated mass in the Paris 
church where Pasteur worshipped. Pasteur’s 
daughter, Mrs. Valery Radot, and her husband 
and son were present. President Milleraml 
presided over a memorial ceremony at the 


Pasteur Institute, where Dr. Pierre Roufc, 
director of the institute, delivered the address. 

In this country there were special exercises 
in Philadelphia on December 27, the principal 
addresses being made by Ambassador Jusse- 
rand and Dr. Hugh S. Gumming, surgeon- 
general, IT. 8 . Public Health Service. Mes- 
sages of appreciation were read from President 
Harding, Mr. Wilson, Chief Justice Taft and 
many others. 

At the American Museum of Natural His- 
tory in New York there was a meeting at 
which Dr. George F. Kunx, president of the 
New York Mineralogieal Club, presided. The 
speakers were M. Gaston Liobcrt, French con- 
sul general ; Dr. Henry Fairfield Osborn, presi- 
dent of the American Museum of Natural His- 
tory ; Dr. Hermann M. Biggs, state health com- 
missioner; Dr. George D. Stewart, president 
of the New York Academy of Medicine; Dr. 
Pierre Lecointe du Nouy and Dr. Hideyo 
Noguchi, of the Rockefeller Institute; Major 
Henry J. Nichols, United States Army, and 
Professor C.-E, A. Winslow, of Yale Univer- 
sity. 

The Federation of American Societies for 
Experimental Biology, meeting at Toronto, ar- 
ranged a dinner at which addresses were given 
by Professor Graham Lusk, of the Cornell 
Medical School, and Professor F, G. Novy, of 
the University of Michigan. 

The centenary is being celebrated by the 
New Academy of Medicine. A public exhibi- 
tion which opened on December 27 will con- 
tinue until January 10. It includes books, por- 
traits, statues, medallions and other objects 
intimately connected with Pasteur and his 
work. Commemorative exercises will be con- 
ducted in the Academy of Medicine on the 
evening of January 10. 

SCIENTIFIC NOTES AND NEWS 

A special number of Science containing 
the address of the retiring president of the 
American Association for the Advancement of 
Science and the proceedings of the association, 
of the sections and of the affiliated national 
scientific societies meeting at Boston during 
convocation week will be issued next week, or 
as soon thereafter as the material can be col- 
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leeted and edited by the permanent secretary 
of the association. 

Da. Charles D, Walcott, secretary of the 
Smithsonian Institution and president of the 
National Academy of Sciences, formerly 
director of the United States Geological Sur- 
vey, has been elected president of the Amer- 
ican Association for the Advancement of 
Science. 

Professor B. M. Dugoar, of Washington 
University, has been elected president of the 
Botanical Society of America; Dr. J. R. 
Schramm, of the division of biology of the 
National Research Council, vice-president; 
Professor I. F. Lewis, of the University of 
Virginia, secretary, and Professor 1. W. 
Bailey, of Harvard University and the Bussey 
Institution, treasurer. 

Professor T. D. A. Cockerell, of the Uni- 
versity of Colorado, was elected president of 
the Entomological Society of America at the 
Boston meeting. Professor William S. Mar- 
shall, of the University of Wisconsin, was 
chosen first vice-president; F. E. Lutz, of the 
American Museum of Natural History, New 
York City, second vice-president; C. L. Met- 
calf, of the University of Illinois, secretary - 
treasurer; and Professor Herbert Osborn, of 
the Ohio State University, managing editor of 
the annals. 

At the meeting of the American Psycho- 
logical Association held at Harvard Univer- 
sity last week, Professor Lewis M. Terman, of 
Stanford University, was elected president and 
Dr. John E. Anderson, of the Johns Hopkins 
University, secretary. 

The government of Japan has granted to 
Dr. David Starr Jordan the decoration of the 
“Order of the Rising Sun with a double series 
of rays” as “an expression of the nation’s 
recognition and gratitude for the useful and 
unselfish services rendered for its sake.” The 
decoration was presented through President 
Kozai and Professor Wntasfc of the Imperial 
University of Tokyo. 

A dinner in honor of Professor E. L. Mark, 
of Harvard University, who was seventy-five 
years old last May, and was recently retired 
with the title of Hersey professor of anatomy, 
emeritus, was given in Boston on December 27. 


Friends of Professor Charles Frederick 
Chandler, of Columbia University, presented 
in 1010 to the university a sum of money 
which constitutes the Charles Frederick 
Chandler Foundation. The income from this 
fund is used to provide a lecture by an em- 
inent chemist and a medal to be presented to 
the lecturer in recognition of his achievements 
in science. The lecturer this year is Robert 
Eckles Swain, professor of chemistry and head 
of the department of chemistry of Stanford 
University, who will speak in Havemeyer Hall 
on “Atmospheric pollution by industrial 
wastes” on January 0. 

Dr. Perot Brown, roentgenologist at the 
Jackson Clinic, Madison, Wis., was awarded 
the gold medal of the Roentgenological Society 
of North America at its recent meeting in 
Detroit. Dr. Brown was formerly president 
of the society and received the medal because 
of his distinguished scientific research in X-ray 
diagnosis and therapy, The medal has been 
awarded to Madame Curie, of Paris; Dr. 
Gosta Forsell, of Stockholm, and Dr. Maude 
Slye, of Chicago. 

Sir William H. Brago, Quain professor of 
physics in the University of London, has been 
elected a corresponding member of the Paris 
Academy of Sciences in the section of physics. 

Sir Sidney F. Harmer, director of the nat- 
ural history departments of the British Mu- 
seum, has been elected an honorary fellow of 
King’s College, Cambridge. 

The Italo-American Association of Rome 
gave a farewell reception on December 21 in 
honor of William Marconi, who left on De- 
cember 22 for the United States. The recep- 
tion also was in oelebration of the twentieth 
anniversary of the uniting of the United 
States and Europe by wireless telegraphy. 
Senator Maggiorno Ferraxis made an address 
of welcome, to which Mr. Marconi responded, 
saying that his association with the United 
States had been close and continuous from the 
time of the commencement of his work on radio 
telegraphy. 

The war department awarded on December 
5 the distinguished service medal to Joaquin 
E. Zanetti, lieutenant colonel of the Chemical 
Warfare Service, U. S. A, “for exceptionally 
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meritorious And distinguished services as chief 
liaison officer of the Chemical Warfare Service 
with the French forces. His untiring energy, 
thorough familiarity with the French language 
and methods and his superior technical ability 
enabled him to gather an enormous amount of 
detailed information concerning the manu- 
facture, handling and use of gases, which were 
of inestimable value to our government in the 
manufacture and supply of chemical warfare 
materials in the United States.” The presen- 
tation was made by Major General Bullard at 
Governor's Island, N. Y., on December 21. 

The friends of Amos W. Butler on Decem- 
ber 20 in Indianapolis tendered him a dinner 
to celebrate his notable success during twenty- 
five years as secretary of the State Board of 
Charities. About two hundred and fifty were 
in attendance. Addresses were made by Gov- 
ernor Warren T. McCray, Dean C. H. Eigen- 
mann, Dr, S. E. Smith, Dean Stanley Coulter 
and Alexander Johnson, first secretary of the 
Indiana Board of State Charities. Mr. Butler 
organized the Brookville Society of Natural 
History, which in 1886 gave birth to the 
Indiana Academy of Science, of which he was 
for many years the executive secretary and 
president. He has been an active member of 
other Indiana associations and is at present 
president of the Indiana Historical Society. 

At the annual meeting of the Academy of 
Natural Sciences of Philadelphia held Decem- 
ber 19, John Cadwalader, LL.D., retired from 
the presidency, which he had occupied since 
1918. The following officers, councilors and 
elective committees were elected to serve for 
the year 1923: President, Richard A. F. Pen- 
rose, Jr., Fh.D.; vice-presidents, Edwin G. 
Conklin, PhD., Henry Skinner, M.D., Sc.D.; 
recording secretary, James A. G. Rehn; cor- 
responding secretary, J. Percy Moore, PhD.; 
treasurer, George Vaux, Jr.; lit*arian, Spen- 
cer Trotter, HD.; curators, Witmer Stone, 
ScD., Henry A. Pilsbry, Sc.D., George L. 
Harrison, Jr., T. Chalkley Palmer; councilors 
to serve three years, John Cadwalader, LL.D., 
Robert G. LeConfce, HD., Milton J, Green- 
man, M.D., Morgan Hebard ; councilors to 
serve unexpired terms, Thomas S. Gates, 
Henry Tucker, M.D.; committee on accounts, 
Roswell C. Williams, Jr., Samuel N. Rhoads, 


John G. Rothermel, Thomas S. Stewart, MD., 
Walter Horstmann. 

At the annual meeting of the American So- 
cial Hygiene Association, held in New York 
on November 3, under the presidency of Dr. 
Hermann M, Biggs, the following officers were 
elected for the ensuing year: President, Dr. 
Hermann M. Biggs, New York City; vice- 
presidents, Drs. Ray Lyman Wilbur, San 
Francisco, Dr. William S. Keller, Cincinnati, 
Dr. William A. Evans, Chicago, and Mrs. 
Joseph T. Bowen; secretary, Dr. Donald R, 
Hooker, of the Johns Hopkins University. It 
was announced that the Journal of Social Hy- 
giene will appear, January, 1923, as a month- 
ly, the new publication taking the place of the 
Social Hygiene Bulletin. Professor Maurice 
A. Bigelow, of Teachers College, Columbia 
University, is editor-in-chief of the new jour- 
nal. 

Professor 0. F. Stafford, head of the de- 
partment of chemistry of the University of 
Oregon, has returned to his university work 
at Eugene, after a leave of absence of four 
years’ duration devoted to industrial research 
in the field of waste wood utilization by de- 
structive distillation. 

Carl G. Schluedkrberg, president of the 
American Electrochemical Society, left re- 
cently for a four months’ trip in the Orient 
to study business conditions. 

Professor H. S. Fawcett, of the Citrus Ex- 
periment Station of the University of Cali- 
fornia, is spending a sabbatical year in south- 
eastern Russia. He is engaged in relief work 
of the American Friends Committee at 
Sorochinskya, He expects to return in the 
summer of 1923. 

Dr. Walter Rosenhain, head of the metal- 
lurgical department of the British National 
Physical Laboratory, will visit the eastern 
United States during February and March, 
1923, lecturing before various universities and 
scientific organizations. 

The annual Gross lecture for 1922 of the 
Pathological Society of Philadelphia has been 
delivered by Professor Warren H. Lewis, of 
the Department of Embryology of the Carne- 
gie Institution, on “Pathological changes in 
cells in tissue cultures.” 
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Professor John Hunter, of the University 
of Sydney, Australia, lectured recently at the 
Evans Institute of the University of Pennsyl- 
vania on “The evolution of the brain in the 
light of modern discoveries.” 

Professor Summerfelp is to spend two 
weeks at the California Institute of Tech- 
nology beginning January 24. He will de- 
liver eight lectures covering the following 
topics: Quantie conditions, especially for more 
than one moving particle; Atomic structure 
and periodical system; Quantization in space, 
theory of magneton; Principles of selection in 
the visible and the X-ray part of the spectrum; 
Line structure of complicated spectra treated 
by the method of inner quantie numbers. 

Before the Franklin Institute on December 
20 Dr. W. F, G. Swann, professor of physics, 
University of Minnesota, lectured on “Un- 
solved problems of eo stoical physics.” 

The fourth Harvey Society lecture which 
was to have been delivered at the New York 
Academy of Medicine on January 13, by Dr. 
William T. Bovie, assistant professor of bio- 
physics, Harvard University, on “The physio- 
logical effects of light rays,” 1ms been post- 
poned until January 20. 

A convocation commemorative of the births 
of Mendel and Pasteur was held at St. Louis 
University on the evening of December 14. 
After introductory addresses by Chancellor 
Frederic A. Hall of Washington University 
and Professor Frederick M. Tiadel, dean of 
the College of Arts and Sciences of the Uni- 
versity of Missouri, who represented President 
John Carletou Jones, the main addresses of the 
evening were delivered by Professor H. S. 
Jennings, on “Mendel, the Scientist,” and Pro- 
fessor Victor C. Vaughan, “Pasteur, the Sci- 
entist.” The exercises were concluded by the 
presiding officer, President William F, Robi- 
son, with an address, “Science and the Man.” 

We loam from Nature that a memorial win- 
dow in Westminster Abbey in remembrance of 
Sir J. W. Wolfe Barry, past president of the 
Institution of Civil Engineers, was dedicated 
on December 7 by the dean of Westminster. 
The window, which is in the nave, contains the 
figures of two angels holding tablets on which 
are inscribed the words “In Memory of John 


Wolfe Barry, K.C.B., F.R.S., Civil Engineer. 
Born 1836. Died 1918.” Below the tablet* 
are shields showing, among others, the arms 
of the Institution of Civil Engineers, of the 
University of London, and Sir John Wolfe 
Barry's personal arms. 

A statue of Professor Adolf von Baeyer 
was unveiled in the Botanic Garden of the 
University of Munich on October 20. Pro- 
fessor Willstatter spoke on behalf of the uni- 
versity, and Dr. Duisberg on behalf of the 
Association of Dye Manufacturers, Professor 
Seeliger for the Bavarian Academy of Sci- 
ences and Dr. LepsiuB for the German Chem- 
ical Society. 

The international fund in honor of Lord 
Lister has been closed, the amount received 
being sufficient to provide a prize of £2,800 
(about $13,000), to be awarded triennially for 
the most important advancement made in sur* 
gery, irrespective of nationality. This prize 
will be awarded on the anniversary of Lord 
Lister’s birth. 

David Lindsay, the explorer, whose pioneer 
investigations were in part responsible for the 
discovery of the great Went Australia gold 
field, died recently in Australia at the age of 
66 years. 

The death is announced of Dr. H. Ober- 
Steiner, professor emeritus of the physiology 
and pathology of the central nervous system 
at the University of Vienna, aged seventy-five 
years. 

An Associated Press dispatch from Paris 
states that the first sub-committee of the 
League of Nations Intellectual Cooperation 
Commission, presided over by Professor Henri 
Louis Bergson, which has had under discussion 
the question of the extension of the rights of 
scientists so that they may be able to share in 
the benefits derived from the application of 
their discoveries, has concluded its work. Pro- 
fessor Ruffini, of Turin University, was com- 
missioned to draft a plan for the legal protec- 
tion of scientific work. After approval by 
the commission and the council of the League 
of Nations the plan would serve as a basis fior 
legislation by parliaments of the different 
countries of the world. 

The annual general meeting of the Amer- 
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ican Philosophical Society will be held on 
April 19, 20 and 21, beginning at 2 P.M. on 
Thursday. Members are requested to send to 
the secretaries, at as early a date as practica- 
ble and before February 22, 1923, the titles of 
papers which they intend to present, so that, 
they may be announced in the preliminary pro- 
gram which will be issued immediately after 
that date and which will give in detail the 
arrangements for the meeting. It is under- 
stood that papers offered are original con- 
tributions which have not been theretofore pre- 
sented. The publication committee, under the 
rules of the society, will arrange for the im- 
mediate publication of the papers presented in 
either the Proceedings or the Transactions , as 
may be designated. 

The first regular meeting of the Georgia 
Academy of Sciences was held at the Univer- 
sity of Georgia on December 1 and 2, 1922. 
Twenty-five members were elected as charter 
members and fifteen more may be elected 
during the coming year. Membership in the 
academy is limited to those residents of 
Oeopgia who have made notable contributions 
to science or to its advancement in the state 
and can not exceed fifty in number. The offi- 
cers elected for the first year are: President , 
Dr. II. P. Stephens, mathematics, University 
of Georgia; vice-president, Dr. T. P. Branch, 
civil engineering, Georgia School of Tech- 
nology, Atlanta; secretary-treasurer. Dr. 
Henry Fox, biology, Mercer University, Macon. 

The Rochester Section of the American 
Chemical Society has secured Professor Th. 
Svedberg, University of Upsala, Sweden, to 
act as presiding officer of a symposium on 
physical chemistry which will be held in Roch- 
ester on January 19 and 20. Papers will be 
presented by prominent physical chemists from 
Schenectady, Cornell, Syracuse, Buffalo and 
Rochester. Practically every phase of phys- 
ical chemistry will be dealt with, with the ex- 
ception of colloids. On this phase there will 
be no papers since a colloid symposium will 
be held at the University of Wisconsin later in 
the year. The Rochester Section extends an 
invitation to those interested in this physical 
chemistry symposium to be present and to take 
part either in the presentation of papers, or 
in the discussion which will follow the papers. 


The annual meeting of the British Associa- 
tion of Economic Biologists was opened in 
the Botanical Department of the University 
of Manchester on December 15. Dr. W. Law- 
rence Balls introduced a discussion on genetics 
in relation to applied biology. After dinner 
there were informal discussions on the place 
of applied biology in universities and on the 
relation of Biology to medicine. A visit was 
paid to the British Cotton Industry Research 
Association at Didsbury. 

An expedition for zoological exploration 
will be maintained in Honduras and British 
Honduras by the Field Museum of Natural 
History in the early months of 1923. Mr. Karl 
P, Schmidt, assistant curator of reptiles and 
amphibians, accompanied by Mr. L. L. 
Walters, taxidermist, will leave New Orleans 
in January for Belize, British Honduras. 
After a short stay in the coastal region of 
British Honduras, in the nature of a recon- 
naissance, the party will proceed to Honduras, 
establishing a base at Lake Yojoa, in the inte- 
rior. Collections of fishes, amphibians, rep- 
tiles and mammals will be made in this little 
known region. The fishes of Lake Yojoa ap- 
pear to be entirely unknown. It is planned to 
secure material which will enable the Depart- 
ment of Zoology to prepare specimens and 
habitat groups for exhibition, representing 
the rich and varied amphibian and reptile life 
of Central America, 

The Edible Gelatin Manufacturers of 
America, Incorporated, announces the estab- 
lishment of an industrial fellowship in the 
Mellon Institute of Industrial Research of the 
University of Pittsburgh, for the purpose of 
ascertaining the real food value of edible gela- 
tin in its manifold applications in the Amer- 
ican dietary. In addition to experimental in- 
vestigations, a correlation of available facts 
regarding edible gelatin will be made, to be 
held at the disposal of all users. The present 
incumbent is Dr. Thomas B. Downey, who will 
be glad to furnish information to those inter- 
ested in the uses of edible gelatin. 

Representative Cabie, of Ohio, has offered 
a resolution in the House, requiring the use 
with immigrants of the “intelligence tests” 
used by the army. The resolution has the 
approval of the house committee on immigra- 
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tion, and the indications are that experiments 
will be made to find oat whether the proposed 
system is superior to the tests now used. The 
resolution sets forth that intelligence tests have 
been given to soldiers of the United States 
during and since the World War; applied by 
the United States Public Health Service to a 
limited number of immigrants of., doubtful ad- 
mission; used by the United States in civil 
service examinations; in schools, colleges and 
universities in classifying pupils and students; 
by insurance and other large companies in 
selecting salesmen ; in large industries for 
classifying men in work most adaptable to 
them, and by business enterprises in the selec- 
tion of office forces. Students of the problems 
relating to immigration have indicated a belief 
that the standard of immigrants seeking ad- 
mission to the United States may be raised by 
the application of the intelligence tests, and 
the secretary of labor and the surgeon general 
of the United States Public Health Service 
have full power and authority to apply such 
tests. The resolution directs the secretary of 
labor and the surgeon general of the Public 
Health Service to inform the House why sci- 
entific data, including the intelligence tests, 
can not be applied in all cases for the exclu- 
sion of undesirable immigrants. 


UNIVERSITY AND EDUCATIONAL 
NOTES 

The Rockefeller Foundation and the Gen- 
eral Education Board have each given 
$1,250,000 to the College of Medicine of the 
State University of Iowa. The legislature 
will be asked to appropriate $2,500,000 at the 
rate of $450,000 a year for the building and 
equipment of hospitals and laboratories. 

The sum of $50,000 left by the late Charles 
S. Baylis reverts to the Brooklyn Polytechnic 
Institute by the death of Mrs. Baylis on No* 
vember 15. 

Dr. Josxah H. Penniman was elected pro- 
vost, or the “educational or academic head” 
of the University of Pennsylvania, on Decem- 
ber 27. He bad been acting provost since the 
resignation of Dr. Edgar Fahs Smith about 
three years ago. At the same time the board 
of trustees created an “executive administra- 
tive” office, to be known as the “president of 


the university.” This is the position that it 
was planned should be filled by General 
Leonard Wood. 

D. W. Morehouse, professor of physics and 
astronomy at Drake University, has been 
elected dean of the college of liberal arts. 

At Yale University, Dr. Lorande Loss 
Woodruff, professor of biology, has been elect- 
ed professor of protozoology. 

Dr. Morris S. Kharasch, formerly national 
research fellow in organic chemistry at the 
University of Chicago, has been appointed 
associate professor of organic chemistry at the 
University of Maryland. 

Dr. Richard C. Lord, at one time instructor 
at Washington and Lee University and later 
engaged in industrial chemistry, has been 
elected assistant professor of chemistry and 
physics at Kenyon College, Gambier, Ohio. 

At Dartmouth College, Assistant Professor 
R. D. Beetle has been promoted to a full pro- 
fessorship of mathematics, and Assistant Pro- 
fessor C. E. Wilder, of Northwestern Univer- 
sity, has been appointed to an assistant pro- 
fessorship. 


DISCUSSION AND CORRESPOND- 
ENCE 

THE INDEXING OF BIOLOGICAL 
LITERATURE 

I have been much interested in Dr. 
Schramm's excellent discussion in Science of 
November 3, and since the whole subject of 
abstracting and indexing is up for reconsid- 
eration, it may be opportune to add a few re- 
marks from & zoological standpoint 
It may fairly be said that American zoolo- 
gists do not pay enough attention to the litera- 
ture of thedr subject outside of the very narrow 
field of their specialty. In spate of the broad- 
ening tendencies of modem genetic research, 
we do not seem to be a hie to escape from a 
narrowness which sometimes prevents those 
working on one group from even being aware 
of the existence of distinguished colleagues 
specializing in another. Thus it comes about 
that the development of numerous special jour- 
nals, necessary as these are, is actually detri- 
mental to zoology as a whole if there is as 
broader survey of the field which specialists 



January f>, 1928) 


SCIENCE 


23 


read. Every technical monograph contains 
material which should he of great interest to 
all zoologists, hut such works are published and 
go to a small number of specialists, frequently 
with not even a review to call the attention of 
a wider public. The zoologist i« in danger of 
becoming what the Cheeks called idiot es, one 
who lives to himself and has no part in the 
larger affairs even of zoology. 

It is not important to debate whether it was 
always so, or whether it is so elsewhere in 
greater degree. The evil is a real one, and 
should J be met in such ways as Dr. Schramm 
indicates. 

It must be said, however, that the fault is 
more with the zoologists themselves than with 
the means devised to serve them. The Zoolog- 
ical Record , which has been regularly pub- 
lished since 1864, should be a nine qua non to 
every zoologist, yet comparatively few use it. 
It has been, especially of late, as nearly per- 
fect as a human thing may bo. From it, I can 
learn in half an hour what species of any 
genus of animals have been described, placed 
in the synonymy, or referred to in important 
discussions, during say the laM twenty years. 
I can learn what species have been described 
from Samoa or Spain; what contributions have 
been made to comparative physiology or anat- 
omy, and in short anything of importance about 
animals, living or fossil. Personally, I sub- 
scribe to the complete volumes ; but if I do not 
wish to do this, I can get the whole account of 
Protozoa for a year for three shillings, of moi- 
Jusea for five shillings, of mammals for three, 
and so forth. Can there be a living student 
of mammals who will not pay 75 cents a year 
to have a complete index to the literature of 
bis subject? Incredible as it may seem, there 
are dozens of them ! The one thing the 
Zoological Record does not do, and which 
should he done, is to provide readable discus- 
sions of the literature, pointing out in an inter- 
esting way the nature of the advances and esti- 
mating their importance. This, however, can 
not be done efficiently unless the critical ele- 
ment is allowed to enter, unless -the discussion 
becomes a review and not a mere abstract. 

Something should be said about the card 
catalogue. I maintain card catalogues of my 


own for particular purposes, and they are 
invaluable. But as a means of ready reference 
•to zoology as a whole, or any large branch of 
it, cards are miserably inadequate. If I were 
fnrnished the whole contents of the Zoological 
Record on cards, I could neither find time to 
arrange thorn, nor space to take care of them. 
Furthermore, suppose the space and assistance 
provided, I cotiki not use the catalogue with 
the same advantage. Thus, to ascertain the 
nature of the references to, say Equidaj, I 
should have to turn over hundreds of cards. 
On the pages of the Record, my eye runs rap- 
idly over the assembled data, and I can cover 
the work of a year in a few moments. If I am 
concerned with some genus, on the printed 
page I find the related and segregated genera 
close at hand, and at once perceive or suspect 
their significance for my researches. With 
cards, if a species is not placed in the genus 
I am looking up, I almost certainly miss it 

altogether. m ^ 4 _ 

T. D. A. Cockerell 
University or Colorado, 

November 22 


SPECIFIC TERMS FOR TFflEl PROTEOLYTIC 
ACTIVITY OF ANAEROBES 

In descriptions of anaerobes the term "pro- 
teolytic” is very widely used, and in classifica- 
tion studies this activity of the organism is of 
very great importance in grouping. In some 
schemes it is given first consideration because 
it is a fundamental, deep-seated physiological 
character. However, the term does not carry 
a definiteness of meaning commensurate with 
its importance. 

For example, the Medical Research Com- 
mittee (1919) in their Special Report, Series 
No. 39, 1 on the classification of anaerobes 
include (7. septique in the proteolytic group 
because it liquefies gelatine, while in their Spe- 
cial Report, Series No. 12 (1917),* they place 

1 Medical Research Committee. 1919 National 
Health Insurance. Special Report Series, No. 39. 
Reports of the committee upon anaerobic bacteria 
and infections. London, pp. 182. 

2 Medical Research Committee. 1917 National 
Health Insurance. Special Report Series, No. 12. 
The classification and study of the anaerobic bac- 
teria of war wounds. London, pp. 74. 
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it in the non-proteolytic group on the basis of 
its inability to liquefy blood serum. The use 
pi such a general term as proteolytic tends to 
confusion and it seemingly would have been 
better to have made the classification on its 
ability to liquefy or not liquefy gelatine or its 
ability to digest blood serum or not to digest it 
and to have used corresponding specific terms 
such as gelatinolytic and serolytic. 

Reddish and Rettger 3 (1921) were not satis- 
fied with the general term “proteolytio” to 
cover digestion of all kinds of protein and 
made use of this term only with some reserva- 
tion. They did not designate an anaerobe pro- 
teolytic on the basis of genatin-liquefying 
power, but reserved the term “gelatinolytic” 
for this property; the term “proteolytic” was 
used to mean the digestion of native proteins 
only, such as meat, egg-albumen and blood 
serum. They designate the breaking down of 
peptone as “peptolytie.” It is true that gela- 
tin and peptone are simpler than the native 
proteins and for that reason, perhaps, more 
easily attacked, so that the difference in ability 
of an organism to attack these without being 
able to digest the native protein may be one 
of degree and not of kind. It seems more 
probable, however, that it is really a difference 
in kind of enzyme. 

It seems to the writers that specific terms 
should be used throughout in describing such 
properties of amerobes, or of any other bac- 
teria. Since various kinds of protein are used, 
it might be well to use designations to fit those 
employed. Such terms as the following would 
find a place in these descriptions: sarcolytic 
(dissolution of flesh) ; peptolytie (dissolution 
of peptone); gelatinolytic (dissolution of gela- 
tin); ovolytie (dissolution of egg albumen); 
fibrinolytic (dissolution of fibrin) ; etc. Iu no 
sense is Die term “proteolytic” to be limited, 
except that it should be qualified by such of 
the above terms as suit the case. It might 
even be advisable to base classification group- 
ing upon one or another of the specific kinds 
of protein used. For this purpose, meat seems 
to offer the greatest promise, because of the 
ease with which meat media can be prepared, 

» Reddish, O. F., and Rettger, L. F,: 1921 
Proc. Soc. Amer. Bact., 23rd Ann. Meeting, Phil- 
adelphia, 1921. 


the simplicity of the use of same, and the 
standard nature "of the medium in anaerobic 
work. If this were adopted, amerobes could 
then be designated “sarcolytic” or “non-sareo- 
lytic,” according to whether or not meat is 
digested. At least, such a division on the basis 
of specific protein attacked would be more in 
keeping with the scientific accuracy which is 
the goal in all fields of bacteriology. In medi- 
cine, the use of specific terms has been neces- 
sary to avoid complications in meaning. This 
should prove equally valuable in bacteriology, 

E. C. L. Miller 

G, F. Reddish 

Medical College of Virginia 

THE STANDARDIZATION OF BIOLOGICAL 
STAINS 

Special attention of biologists is called to 
the fact that the work on standardization of 
stains is no longer being carried on by the 
National Research Council. It is a fixed policy 
of the council to take part in the stimulation 
and assistance of scientific projects in their 
initial stages, but to withdraw when such pro- 
jects are well started in order to be able to 
respond to new desirable projects brought 
before it. For this reason it has now with- 
drawn from the work that is 'being done on 
Stains, not because it is no longer interested in 
the project but because the work is now in a 
position to justify an independent existence. 

With the assistance of the council, an inde- 
pendent commission has been formed com- 
posed of an indefinite number of the biologists 
who have been collaborating in the work. At 
present about sixty investigators are members 
of the commission. Its affairs are managed by 
an executive committee composed of H. J. 
Conn, J. A. Ambler, B. I. Kornhauser, F. W. 
Mallory and L. W. Sharp. 

The present occasion is taken to call atten- 
tion to an omission in a recent paper referring 
to this work. 1 In this paper the name of one 
concern specializing in biological stains was 
inadvertently omitted. This concern was for- 
merly known as the H. S. Laboratories, and 
has just been reorganized under the name of 

^‘Present Supply of BMogical 8tains, M 
Science, 56, No. 1455, pp. 562-3. 
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the Harfcman-Leddon Company ; its address is 
6005 Girard Avenue, Philadelphia, Pa. Apol- 
ogies are due to the company for the uninten- 
tional omission. 

H. J. Conn, 

Chairman Executive Committee , 
Commission on Standardisation of 
Biological Stains 

Geneva, N. Y. 

December 1, 1922 


QUOTATIONS 
THE ROYAL SOCIETY 
Yesterday being St. Andrew's Day, the fel- 
lows of the Royal Society, in accordance with 
their custom and duty since the middle of the 
seventeenth century, assembled to elect their 
officers and council for the ensuing year. 
Thereafter, in accordance with a custom more 
ancient than the formal granting of their 
charter, they reassembled in a tavern to “make 
merry with persons of consequence in the com- 
munity.” Long may it flourish and increase its 
influence on the affairs of the community, 
directly or through persons of consequence. It 
may be doubted if the election of fifteen new 
fellows annually, a wise restriction when the 
number was thus determined in 1847, is now 
sufficient, if the extension of science and of 
the empire since that date be considered. But 
it can not be doubted that the anxious care 
given to the selection of candidates has made 
the fellowship a real distinction, and the society 
the foremost representation of scientific opin- 
ion in the world. The more the pity that it 
does not use so fine a voice to its due capacity. 
The Royal Society should be the acknowledged 
adviser of the government, of the departments 
and of the nation on all scientific and in many 
educational matters. It should receive, allot 
and administer all state aid £q r scientific re- 
search and for higher scientific euucation. It 
should be the obvious channel into which pri- 
vate benefactions for scientific objects should 
be directed. In fact, the direct contacts of the 
Royal Society with government, with depart- 
ments and with universities, have diminished 
rather than increased in recent years, and gen- 
erous private benefactors have less often 
chosen it as the vehicle of their wishes. The 
officers and council elected yesterday are men 
of the highest distinction; let it be hoped that 


they will take steps towards re-acquiring and 
increasing the. direct influence and authority 
of the chief scientific body in the empire. — 
The London Times . 

A PSYCHOLOGICAL CORPORATION 

A “corporation owned entirely by 166 
psychologists!” Such a body gives at first a 
suggestion of unpracticality that would hardly 
recommend their stock to speculators on the 
market. For psychologists have to do not with 
objective substances but with the behavior of 
the mind — its origin, its powers and its func- 
tions. Yet this factor is really vital to every 
business, and the larger this human factor, the 
more practical the psychologist's part becomes. 
In this sense, these 166 psychologist stock- 
holders are pragmatic people and not business 
mystics. In this distinguished directorate are 
such men as President Angell, Dr. G. Stanley 
Hall, Professor Thorndike and Dr. (Jattell — 
the latter the president of the corporation. 

The “heaven sprung message of the olden 
time” was, “Know thyself.” It is now becom- 
ing not only the adage of the life insurance 
companies, of the life-prolonging institutions 
and of the schools, colleges and universities, 
but also the motto of business. Intelligence 
tests are the order of the day. Vague, good- 
natured letters of recommendation are no 
longer the open sesame to responsible posi- 
tions. What civil service examinations have 
attempted to do for the public business this 
psychological corporation is to undertake by 
the application of psychological tests to those 
who wish to enter private business. Such in- 
dependent tests made by competent disinter- 
ested experts should be of great value in de- 
termining certain kinds of fitness, which under 
the ordinary methods of selection are discov- 
ered usually with loss of time and wasteful 
experience. 

William James used to say that the chief 
value of a college education was to enable you 
to know a good man when you saw one. But 
even if this power of discrimination were con- 
ferred with a bachelor’s degree, it would not 
be sufficiently discerning to detect technical 
fitness or even professional intelligence. The 
psychologists aim to be brought in as ap- 
praisers and not as prophets.— The New York 
Times, 
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SPECIAL ARTICLES 
THE MODE OF REACTION OF HIGHLY 
INSOLUBLE OR UNDISSOCIATED SALTS 

The interesting note by Professor Smith 1 
on the precipitation of metals by hydrogen 
sulfide has served to call again attention to our 
inability to explain the precipitation and re- 
action of highly insoluble or undissociated salts 
on the basis of reaction between simple ions. 
A result of the famous discussion of Haber 2 , 
Bodlander 8 , Abegg et al. t on the interpretation 
and consequences of the electrometric measure- 
ments of Bodlander on the silver cyanide com- 
plexes was the conclusion reached by him that 
in such cases the reaction is between the pre- 
cipitating ion and the complex ion rather than 
with one of the ions into which the complex ion 
dissociates. Thus he proposed writing the re- 
action between potassium argentocyauide solu- 
tion and sodium sulfide as 

2Ag(CN) 2 +1 - Ag 2 S + 4CN 
rather than 

2Ag +1 = Ag 2 8. 

The necessity of an explanation such as pro- 
posed by Bodlfinder or Smith becomes apparent 
from several reactions of mercuric sulfide and 
mercuric cyanide. In the case of mercuric sul- 
fide one finds that there is present but one mer- 
cury and but one sulfide ion in 1,000 liters, or 
10“ 8 of an ion in 10 c.c. of solution. If we as- 
sume with Haber that the minimum time that 
an ion remains free is 10“ 1S second, it follows 
that at minimum intervals of 10~ 18 second, a 
Hg- and a S-ion flash through the solution. Yet 
if we have several grams of mercuric sulfide in 
10 c»c. of water, addition of a KL solution of 
iodine will bring the mercury into solution as 
rapidly as it is added. The reaction in other 
words goes on billions of times as fast as can 
be predicted even on the implied assumption of 
Haber that elections are transferred between 
atoms with a velocity of light {3 X 10-* cm. 
being taken as the order of magnitude of the 
atom, and 3 X 10 10 cm. is the velocity of light, 
or 10' 18 second is the time of transfer of an 
electron or minimum time of existence of an ion 
according to Haber). It would therefore ap- 

U. Am. Chom. Boe. f 44, 1500 (1922). 

SZeit. f. EleJetrochem., 10, 483, 733 (1904). 

3 IM., 10, 604 (1904). 


pear that the aforementioned reaction should 
also *be considered ‘as a reaction between the 
iodine and the molecules of mercuric sulfide 
on (the surfaces of the precipitate ae well as 
with any mercuric sulfide or hydrosulfide mole- 
cules momentarily present in solution. 

Another interesting instance is the precipita- 
tion of mercuric sulfide by the addition of 
sodium sulfide to a solution 0.1 M. with respect 
to Hg(CN)a and 1 M. with respect to RCN. 
Prom the dissociation value of 10~ 41 found by 
Sherrill 4 for the Hg(CN)* complexion, it can 
be figured on the same assumptions as made 
above that in 10 c.c. of such a solution one 
Hg-ion flashes through the solution at minimum 
intervals of 10 seconds. Yet precipitation 
takes place rapidly. 

Since the atomic theory is much more firmly 
intrenched now than it was at the time when 
Haber first raised the question as to the char- 
acter of reactions of highly insoluble ot* 
slightly dissociated substances, we must dis- 
regard his first supposition that the atomic 
theory may be in error, and accept as a logical 
explanation his second supposition that mole- 
cules and complex ions (lake part in such reac- 
tions. 

Benjamin S. Neuhausen 
The Physiological Laboratory, 

The Johns Hopkins University 

THE MUSCH RAIN-CORRECTING MOUNTING 
FOR POROUS PORCELAIN ATMOMETERS* 

Two years ago Livingston and Thone 2 de- 
scribed “A simplified non-absorbing mounting 
for porous porcelain atmomefcers” which, by 
reason of its simplicity of construction and 
operation as well as its inexpensiveness, has 
since come into very general use. The essential 
feature of this mounting is a short column of 
mercury placed near the upper end of the 
straight glass feed-tube which connects the 
almoraeter above with the water reservoir 
below. This column of mercury, held in place 
by two plugs of glass wool (one above and the 
other below), acts very effectively as a valve to 
prevent the passage of water from the atmo- 

4 Zeit. /. phys. Chem. t 48, 717, 735 (1908). 
i Contribution from the Osborn Botanical Lab* 
oratory, 

2 S 01 BNOB, N. 8 ., 52: 85-87, 1920. 
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meter down the tube into the reservoir, at the 
same time having no effect whatever on the 
passage of water up the tube to replace that 
lost by evaporation. 

Notwithstanding the obvious advantages of 
the Livingston-Thone mounting, there are cer- 
tain objectionable features attendant upon its 
use which can not be overlooked. To begin 
with, the mercury valve with its glass wool 
plugs has to be properly constructed every 
time it is needed for use : once a season at any 
rate. Again, in sucking water through the 
tube, during the setting up of the apparatus, 
there is danger of drawing slivers of glass wool 
into the mouth. But perhaps the most serious 
objection has to do with the accumulation of 
air-bubbles in the atmometer or in connection 
with the glass wool plugs. It is impossible to 
detect bubbles in the atmometer except by 
taking the whole apparatus to pieces, while a 
bubble in the tube may sometimes become so 
large as to endanger the continuity of the water 
column. 

The device to be described below was de- 
signed by Mr. Frederick Musch of New Haven 
as a result of experience in operating a series 
of porcelain atmometers for Dr. Norman 
Taylor — instruments equipped with the Living- 
ston-Thone mounting. Like the latter, 8 the 
Musch mounting depends on a mercury valve 
to prevent the absorption of water, but here 
the resemblance ceases. The Musch device 
(Fig. 1, A) consists primarily of a J-shaped 
glass feed-tube, the straight end of which (a) 
extends up through the stopper of the reservoir 
while the curved end (c) passes down into the 
reservoir, reaching to within about half an inch 
of the bottom when in place. The atmometer 
is of course attached to the upper end of the 
tube, and a column of mercury (Eg) in the 
curve at the bottom of the J forms the valve. 
The short arm of the J is long enough to pre- 
vent the mercury splashing or being forced out 
of the tube into the bottle. A second important 
feature consists in a short side-arm (b) f 
attached to the tube about an inch and a half 
above the bottom of the J and extending out- 
ward and upward. The outside width of the 

a And like several others that had been de- 
scribed previously: see references in Soxxncb, 52, 

p. 86 (1020). 


J and the outside distance between arm and 
tube are gauged to insure their easy insertion 
through the neck of the reservoir bottle. The 
side arm is attaehad at a point just high 
enough above the curve of the J to permit the 
latter to clear the bottom of the neck, while 
inserting, before the arm strikes the top. The 
side arm is long enough so that the straight 
part of it more than holds the mercury column, 
when desired, and at the same time short 
enough so that when in position it lies about 
half an inch below the shoulder of the reservoir 
bottle. The proper dimensions can readily be 
ascertained by the use of a cardboard model 
and a bottle of the type it is intended to use 
as the reservoir. The glass tubing should be 
of sufficiently large bore to permit the ready 
passage of large air bubbles. 

In setting up the apparatus the feed tube is 
first shoved through the reservoir stopper from 
below and the atmometer stopper affixed to its 
upper end in the usual way. Next, enough 
mercury is placed in the crook at the bottom 
of the tube to completely block the passage. 
The whole thing is then carefully turned up- 
side down, in such a way that the mercury col- 
umn runs out of the J and into the side-arm. 
With mercury and tube in this position the 
atmometer, filled with water, is attached (or it 
can 'be attached empty and then filled either by 
suction or in the manner described below). 
The mount with attached atmometer is then 
turned right side up, the mercury resuming its 
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position in the crook of the J, the feed-tube is 
lowered into the reservoir, and the stopper is 
forced home. The filling of a tonometer and 
tube is completed by turning the whole appara- 
tus upside down and then alternately back and 
forth, in a manner which a little experimenta- 
tion will readily suggest, due precautions 
being taken during this operation that the 
mercury retains its position in the side-arm. 
This same simple expedient is adopted at any 
time when it is desired to ascertain whether air 
bubbles are present in the atmometer and for 
getting rid of them. Any difficulty in per- 
suading air bubbles to emerge from the atmo- 
meter into the feed-tube can be overcome by 
tapping the base of the instrument or by vari- 
ously shaking the whole apparatus. 

The Musch atmometer mounting has been 
thoroughly tested under various conditions, 
both by the writer and by others. It has 
already been adopted by several investigators 
for field work during the past season and 
appears to have given uniformly satisfactory 
results. The chief objection to which it may be 
open seems to be this; that during a heavy or 
protracted rain (or when left under a tap) 
there may be an initial absorption of water 
from without amounting to as much as 0.6 cc. 4 
This absorption is due to the fact that the mer- 
cury valve does not remain stationary before 
the downward-pressing water column but re- 
treats a short distance up into the short arm 
of the J. During a period when the weather 
at relatively brief intervals is alternately wet 
and dry it is conceivable that an error of sev- 
eral cc. (might be introduced by the intermittent 
fluctuation back and forth of the mercury col- 
umn; but ordinarily the error would be rela- 
tively inconsequential and could be corrected 
with reasonable accuracy if desired. The most 
obvious advantages of this style of mounting 
are (1) that it is possible to detect the presence 
of air bubbles in the atmometer by simply 
turning the whole apparatus upside down, and 
to get rid" of them without even taking the cork 
out of the reservoir bottle; (2) that bubbles 
can not accumulate in the feed-tube; (3) that 
any objections which may arise from the use 
of glass wool are eliminated; and (4) that the 

♦ The amount of absorption may be greater if 
too short a column of mercury is used. 


mounting is always ready for immediate use. 
The contrivance can readily be made by any 
one adept at glass-working or it can be secured 
from at least one dealer in apparatus and sup- 
plies for about fifty cents. 

In condusion, brief attention is called to a 
modification of the Musch mounting which has 
been devised by Dr. F. C. Gates (see Fig. 1, 3 ). 
This modified model recommends itself in being 
somewhat easier to construct and somewhat 
more compact and also in the fact that the mer- 
cury runs more readily back and forth between 
arm and valve curve than in the original model. 
This latter feature, however, while of advan- 
tage in some respects, may prove a disadvan- 
tage when it comes to the rapid filling of atmo- 
meter and mount, except where this is done 
under water (the practise followed by Dr. 
Gates) or by the suction method; the replace- 
ment of long air columns and large bubbles of 
air is interfered with by the very ease with 
which the mercury slides back and forth. 

G. E, NiCHOTiS 

Yale University 


THE INDIANA ACADEMY OF 
SCIENCE 

Thk Indiana Academy of Science held its 
thirty-eighth annual meeting at Hotel Lincoln, 
Indianapolis, on Thursday and Friday, Decem- 
ber 7 and 8, 1022. The officers of this meeting 
were as follows: 

F. M. Andrews, Bloomington, President. 

C. A. Behrens, LaFayette, Vice-president. 

W. N, Hess, Greencastle, Secretary. 

H, F. Drsrz, Indianapolis, Assistant Secretary. 

W. M, Blanchard, Greencastle, Treasurer. 

F. Payne, Bloomington, Editor. 

F. B. Wade, Indianapolis, Press Secretary. 

The meeting was unusually well attended and 
the program presented was as follows; 

GENERAL SESSION 

Estimating the wealth of Indiana as compared 
with other states . Stephen 6. Vis her, Indiana 
University. 

A photographic study of architectural acoustics. 
Arthur L. Foley. 

Francis Oalton, life and work. Robert Bxss- 
LER. 

Paleolithic Stone Age m Indiana. 8. Frank 
Baloom. 
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The archeological survey of Jefferson County . 
Glenn Culbertson. 

The smog problem. Bob Ear Hessler. 

Life and mind . Robert W. McBride. 

Frank B. Wynn: In memoriam. Robert W. 
McBride. 

Alexander Smith: In memoriam. B. E. Lyons, 
Address of the retiring president: Some prob- 
lems of plant physiology ; Frank M. Andrews. 

Sari Jerome Grimes: In memoriam. Harry 
F. Dietz. 

The scientific work of the conservation com- 
mission. By title . Stanley Ooultee. 

The southern Ute Indians of the Pine Fiver 
Valley , Colorado. By titte. Albert B. Bead an. 
Indian funerals . By title. Albert B. Reagan. 
Twinkling star . By title. Albert B. Reagan. 

sectional program 
Geology and Geography 

History of the lakes near Laporte f Indiana. 
William Motieh Tucker. 

Mineral resources of Indiana. W. N. Logan, 
Indiana University. 

Goniobasis livescens Menke, a pleistocene shell 
in Fumassville Blowout , dunes of Porter County. 
Marcus W. Lyon, Jr. 

Valley-heads and sheet-wash erosion. Clyde A. 
Malott. 

The rdle of sheet wash in erosion. Clyde A. 
Malott. 

A Pennsylvania scorpion from Clay County , 
Indiana , with notes on its relationship and geo- 
logical significance. By title. John Irvin Mooee. 

Some contrasts among the geographic subdi- 
visions of Indiana. Stephen S. Visher. 

Abandoned channels in Randolph and Delaware 
Counties , Indiana. Frederick J. Breeze. 

The Muncie esker. Frederick J. Breeze. 

The entrenched meanders and associated ter- 
races in the Muscatatuck River , near Vernon , 
Indiana. Burton J. Malott, Indianapolis. 

A new pleistooene gastropod from Maryland. 
By title. Ernest Bice Smith. 

Archeology in Posey and Vanderburg Counties 
(Indiana). Andrew J. Bioney. 

PHYSICS AND CHEMISTRY 
Chemistry 

Qualitative analysis — tin group. Ralph W. 
Hufperb. 

Qualitative analysis — iron group. Ralph W. 
Hutperd. 

The normal system in quantitative analysis. 
E. a. Mabin. 

The effect of non-metallic impurities on cemen- 
tite distribution in steel . G. B. Wilson. 


Some toxic soils of Indiana. B. H. Oaks. 

A study of, and a modified method for , Vogel 9 * 
reaction for cobalt. F. J. Allen and A. B. Mid- 
dleton. 

Thiooyanotoeobaltous add and its alkali salts. 
F. J. Allen and A. B. Middleton. 

Evaporation of solutions in burettes. M. G. 
Mellon. 

The use of solutions of inorganio salts as per- 
manent color standards . M. G. Mellon, Purdue 
University. 

An improved murexide reaction. Samuel E. 
Earp. 

Fog formation in air which has passed through 
a* silent discharge. F. O. Anderbgg and K.. B. 
McEacheon. 

A type of silent disoharge involving catalysis . 
F. O. Andkregg and E. H. Bowers. 

A further study of pressure reversals in the 
corona disoharge . F. O, Anderbgg. 

The peculiar properties of water in referenoe 
to its molecular structure . F. O. Andkregg. 
Physics 

Some untenable acoustic theories. Arthur L. 
Foley. 

Improved designs of sound “condensers.” 
Lantern. Arthur L. Foley. ■ 

Locomotive whistle experiments. Arthur L. 
Foley. 

Energy losses in railroad track hammers. 
Lantern . Edwin Morrison. 

Scattering of light by small particles. Edwin 
Morrison. 

Spectrum of phosphorescent mercury. E. K 
Chapman. 

A method of measuring the amplification of 
two or more stage amplifiers. B. R, Bamsey. 

A method of securing accurate high frequency 
standard. B. R. Ramsry. 

An oscillographic study of an induction coil 
with high frequency load. F. O. Anderbgg and 
K. B. MoEachbon, 

An investigation of the Foley telephone mouth- 
piece. James E. Brock. 

Diffraction of light through oiroular openings * 
Mason E. Huppord. 

biological sciences 
Zoology 

Some genes modifying crossing-over . F. Payne. 

The occurrence of secondary parasitism in frog 
parasites . By title. George Zebrowski, Purdue 
University. 

Relation of insects to human life and to the 
natural sciences. John J. Davis. 

Content of first course in ecology. B. A. 
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Gantz, Indiana State Normal School, Eastern 
Division. 

Notea on mammals of the dune region of Porter 
County. Marcus W. Lyon, Jr. 

Notes on the termites of Indiana, 11 . Harry 
F. Dietz. 

A her it able character affecting the blood serum 
of the guinea pig. By title. Robcoe R. Hyde, 
Johns Hopkins University. 

Photoreceptors of Lumbricus terrestris. Wal- 
ter N. Hicse. 

The spermatogenesis of the Louisiana earwig. 
W. P. Morgan. 

A hygrothermograph puzzle. W. H. Larimer. 

A study of the Virginia opossum. W. 
Shear. 

Bacteriology 

Nagana ( Trypanosoma Brucei). The course of 
the disease in laboratory animals when injected 
with cultures grown in-vivo and in-vitro. Charles 
A. Behrens. 

Acid production by colon-typhoid group. P. A. 
Tetrault. 

Sail bacterial types and green manuring . I. It. 
Baldwin. 

A simple method of determining the thermal 
death-point. James B. Kendrick and Max W. 
Gardner, Purdue Agricultural Experiment 8ta* 
tion. 

Botany 

Further notes on the unusual stipules of acer 
nigrum michx. Flora Anderson. 

Unusual branohing in cladophora. Flora 
Anderson. 

Plants new to Indiana . XI . C. C. Deam, 

Attack of fungi on the lids of water culture 
jars. F. M. Andrews. 

The effect of pressure on seedlings. F, M. 
Andrews. 

The convolvulaceae of Indiana. Truman G. 
Yunokkr. 

New Indiana weeds. Albert A. Hansen. 

Wild corn as a weed problem in Indiana. Al- 
bert A. Hansen. 

List of Indiana plants, chiefly from Putnam 
County, coRected 1911 -* 15 by Bari Jerome Grimes . 
By title, Mrs. Eileen W. Grimes. 

Polyembryony in species of osmunda and dry- 
opteris. David M. Mottier. 

Embryonic selection in certain species of nut- 
bearing pines. David M. Mottier. 

Phytophthora rot of tomato, eggplant and pep- 
pers. James B. Kendrick. 

Clover mildew. E. B. Mains, Purdue Agricul- 
tural Experiment Station. 


Notes on microtechnique. M. S. Markle. 

Chloroplasts of martynia fragrans . F. M. 

Andrews. 

Quantitative aeration in leaves. F. M. An- 
drews. 

Indiana plant diseases, 19&I. Max W. Gard- 
ner, Purdue Agricultural Experiment Station. 

Indiana fungi. VII. J. M. Van Hook. 

Stem rust of wheat and the barberry in In- 
diana, 1 $£ 8 . Lantern . K. E. Beeson (introduced 
by H. S. Jackson), Purdue Agricultural Experi- 
ment Station. 

An unusual iris. F. M. Andrews. 

Second blooming of a snowball bush in Me 
same year. F. M. Andrews. 

The status of the hot-water treatment of wheat 
in Indiana. Charles Gregory. 

Some peculiar effects of formaldehyde treat- 
ment of onion for smut . Charles Gregory. 

Plants of White County. V. Louis F. Heim- 
lich, Purdue University. 

The microscopy of flour. By title . H ajwt ,p 
E. Turley. 

At the annual ‘banquet the following officers 
for the year 1923 were elected: 

C. A. Behrens, Lafayette, President. 

F. Payne, Bloomington, Vice-president. 

W. N. Hess, Greencastle, Secretary . 

Flora C. Anderson, Bloomington, Assistant 
Secretary. 

W. M. Blanchard, Greeneastle, Treasurer. 

J. J. Davis, Lafayette, Editor. 

H, F. Dietz, Indianapolis, Press Secretary. 

The meeting closed with a general program 
to which the public was invited, 

general program 

The fundamental principles of radio transmis- 
sion and reception . & R. Ramsey. 

The scientific propagation of black bass in 
ponds as conducted at the Biverside Station in 
Indianofwlis. Two reels motion pictures. G. M, 
Mannpield. 

The artificial propagation of pike-perch. One 
reel motion pictures . G. M. Manntield. 

During the general ’business session an im- 
portant change in the constitution of the acade- 
my was approved whereby the executive com- 
mittee is now authorised to select the place at 
which the annual meeting of the following year 
is to be held instead of always holding this 
meeting in Indianapolis as the constitution pre- 
viously required. 

Habby F. Dietz, 

Press Secretary. 
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MINING IN CANADA 

Canada covers the northern half of the 
North American continent, having an area of 
3,729,665 square miles. About 700,000 square 
miles of this great area are covered with rich 
fertile soil, 900,000 square miles with foresit, 
and 120,000 square miles with lake, etc., while 
over about 200,000 square miles the surface is 
buried under a thick blanket of moss. The 
remainder of the country, as well as some of 
the forested area, is rocky, and a study of how 
this rocky country should best be utilised for 
the benefit of mankind, is one of the greatest 
research problems of -this age, a problem be- 
side which most of those undertaken in our 
small laboratories dwarfs into insignificance. 

The prospector and miner are the men who 
at the present time are doing most to work out 
the solution of this problem. In their work 
they have been assisted for the past eighty 
years by the Geological Survey of Canada, one 
of the earliest scientific research bureaus to 'be 
established on this Continent, and also, but in 
•later years, by the Geological and Mining Bu- \ 
reaus of the various provinces. 

In the 16th century when the gold and silver 
mines of South America and Mexico were at- 
tracting the attention of many of the leading 
men of the different nations of Europe, Cana- 
da did not entirely escape attention, for in 
1576, three years after the rich gold mines of 
Minas Geraes of Brazil had been discovered, 
Martin Frobisher, one of the great sailors of 
the “Elizabethan Era,” sailed from the Port 
of London in search of a northwest passage 
north of the Continent of America to Asia, 
where fabulous stores of metallic riches were 
believed to exist He did not get half way to 
his destination, but was stopped by ice in a 
bay on the east side of Baffin Island, whence 

returned to England. After his return a 

1 Address of the president and vice-president of 
Section M, American Association for the Ad- 
vancement of Science, December, 1922 , 
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piece of black rock which he brought back with 
him, was drown to the attention of the “gold 
finers” of London, who reported that it con- 
tained a considerable quantity of gold, In the 
following year, after receiving direct instruc- 
tions and encouragement from Queen Eliza- 
beth, he started back with three ships to look 
for more of this gold, having several “gold 
finers” with him. His ships were not of the 
class that we are accustomed to think of as 
crossing the Atlantic at the present day, for 
while one was of 180 tons, the other two were 
of about 30 tons each. After arriving at their 
destination, since known as Frobisher Bay, 
they labored hard for twenty days and loaded 
200 tons of “ore,” which they took back with 
them to England. Most of this “ore” was 
stored in Bristol Castle and the rest in the 
Tower of London. Samples were given out 
from time tso time, but the returns on these 
samples seem to have been very contradictory. 
One assayer, who had been with Frobisher, 
and who had directed the “mining,” claimed 
that if properly “treated and coaxed” it would 
yield £40 to the ton, while most of the gold- 
smiths of London said that they could not 
find any gold in it at all. Nevertheless many 
of the people interested in the expedition be- 
lieved firmly in the richness of this reported 
gold discovery, the Queen being among the 
number. Accordingly it was decided to follow 
up the last expedition with a very much larger 
one, and for this purpose a fleet of fifteen ships 
was got in readiness. These took along not 
only the necessary crews to sail the ships and 
collect the ore, but a hundred men to form a 
settlement and remain at Frobisher’s Bay for 
a year. The fleet sailed in May, 1578, and 
arrived at its destination about the 1st of Au- 
gust, though one ship sank on the way. Capt. 
Best of the “Ann Francis,” one of the ships of 
the fleet, discovered “a great black island with 
plenty of black ore on it.” The work of load- 
ing some of the ships went on through the 
month of August. While the “ore” was being 
mined and loaded, the masons and carpenters 
who had been brought from England to erect 
a fort, built a small stone house and within the 
house, they built an oven and placed some 
baked bread in it in order to show the Eskimos, 
who occupied the country, how to build a house 


and what to do in it when it was built. On the 
last day of August, all set sail for England, 
Where they arrived about the 1st of October, 
but what became of the so-called ore is not 
known. Certainly the Company of Cathay, 
under whose name the enterprise was under- 
taken, met with financial disaster. 

The scene of Frobisher’s mining operations 
was un visited for nearly three centuries, and 
it remained for Capt. C. F. Hall in 18(31 and 
62, while exploring in Frobisher’s Bay, to re- 
discover all that was left of Frobisher’s stone 
house and the pits dug by his men in their 
mining operations. 

It might be an interesting trip for some of 
the many owners of yachts on the eastern coast 
of America to go to Frobisher’s Bay and re- 
visit the site of this mining stampede of three 
centuries and a half ago. It is possible that 
the black rocks referred to by these old sailors 
may have belonged to the Keewatin or Pre- 
Cambrian series which is yielding such large 
quantities of gold in Porcupine at the present 
time. 

The next record that we have which would 
indicate any interest in the mineral wealth of 
Canada was in 1609 when Master Simon, a 
French mining engineer who accompanied a 
military expedition under De Mont, discovered 
native copper at Cape Dor6 on the east coast 
of Nova Scotia. 

In 1672 Denys mentions coal seams near 
Sydney, Cape Breton, this 'being the first rec- 
ord of coal on the Continent of America. 
From that time onwards coal has been mined 
more or less continuously from these seams. 
In 1711, a British naval expedition sent to 
attack Quebec obtained coal from these seams 
where they outcrop in the cliffs, and later in 
1720, systematic coal mining was begun by the 
French to supply the men building the fortress 
at Louisburg, and those living in the colony at 
Halifax, the amount usually raised for this pur- 
pose being from two to three thousand tons a 
year. The coal mining industry in Nova Scotia 
has gone on apace since then, the annual pro- 
duction at the beginning of this century being 
3,300,000 tons, and for 1920 it was 6,429,200 
tons. 

Going farther west into the Province of Que- 
bec, the early settlers recognized the existence 
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of bog iron ore about the middle of the 17tih 
oentury. 

In 1686, Chevalier De Troyes, accompanied 
by D'Iberville and his two 'brothers, the heroes 
of many battles with the British, started in 
March from Montreal through snow-covered 
woods and over ice-bound rivers, with a party 
of one hundred armed men to attack, and if 
possible to destroy, the fur trading posts be- 
longing to the Hudson's Bay Company on the 
shore of Hudson Bay. They traveled west- 
ward up the Ottawa River and then northward 
across Lake Timiskaming. While on this lake, 
they visited a lead mine, on its east shore, just 
opposite and only twelve miles away from the 
rich silver mines at Cobalt. Dr. Miller, of the 
Ontario Bureau of Mines, dn one of his papers 
on the Cobalt District, has asked the question, 
“What would have happened if these French- 
men had discovered the rich native silver ores 
of Cobalt, which would have competed in rich- 
ness with the greatest of the silver ores of 
Mexico or Peru?" The question was of course 
unanswered. 

In the beginning of the 18th Century the 
ferw white men who were in charge of the fur 
trading establishments of the Hudson’s Bay 
Company, on the shore of Hudson Bay, be- 
came excited over stories brought in by In- 
dians of great quantities of native copper which 
could be picked off the ground on the banks of 
a river away to the north, and in 1719 Cap- 
tains Knight and Barlow sailed in two ships, 
well provided with provisions, and also with 
strong iron-bound boxes in which to bring back 
precious metals, for the north west point of 
Hudson Bay. They were wrecked on Marble 
Island and all were lost. 

Three years later Captain Scroggs took an- 
other expedition up the west shore of Hudson’s 
Bay, and Richard Norton, who was in charge 
of the trading post at Churchill, continued the 
search by land for many years. 

In 1769, fifty years after Knight’s ill-fated 
expedition, Samuel Heame was sent inland 
from Churchill on foot with a 'band of Indians 
to find the great deposit of copper on the bank 
of the distant river. He reached the Copper- 
mine River near its discharge into the Arctic 
Ocean, and verified the existence of native cop- 
per in its vicinity, hut at the same time he 


showed that the quantity obtainable was too 
small to be of commercial importance. 

In 1737 iron furnaces were built at St. Mau- 
rice in the Province of Quebec to smelt the bog 
iron ore of the vicinity. They supplied the 
people of Quebec with their iron for many 
years, and in fact have been in blast almost 
down to the present time. 

In the Province of Ontario, the first iron 
furnace was built in 1810, in the County of 
Leeds, and the next one in 1813 at Normandaie 
in Norfolk County near the shore of Lake Erie. 
This furnace remained in blast down to 1847, 
using bog iron ore and charcoal and produc- 
ing about three tons of iron a day. The iron 
was used in the foundries throughout that 
portion of Canada for the manufacture of 
stoves and all ordinary iron articles. 

Gold was first discovered in the gravels of 
the Chaudiere River and its tributaries in the 
Province of Quebec aibout 1823 or 1824, and 
from that time onwards some gold was re- 
covered every year, the most active operations 
having been undertaken between 1860 and 1875. 
Altogether about $3,000,000 worth of gold has 
been extracted bo date by mining operation 
from these gravels. 

In 1859 or 1860 some of the pilgrims crossing 
the plains from the Red River Country, either 
from what is now the Province of Manitoba, or 
from the State of Minnesota, discovered gold 
in the sands of the Saskatchewan River, and 
from then until now, the sands of that river 
have reguarly yielded a little gold to the placer 
miners. In some years the yield was as much 
as $50,000 and in other years very much less. 
Altogether the river is believed to have yielded 
more than $600,000 worth of gold. 

In British Columbia gold was discovered in 
1852 in gravel at Gold Harbor on the west 
coast of Queen Charlotte Island, though very 
little mining was done. In 1857, it was dis- 
covered on the Fraser River, and in the follow- 
ing year a great stampede set in from Cali- 
fornia, and the country to the south, to these 
new diggings. Prospectors pushed up Fraser 
River from 'bar to 'bar, and then back through 
the country until, in the winter of 1860-61, they 
mossed over to Williams Creek and discovered 
the rich placers of Cariboo. 

About this time the precious metal was dis- 
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covered in quartz veins in Nova Scotia. These 
veins which occur in folded Pre-Cambrian rocks 
have been producing gold from that time up 
to the present, the total yield to date being 
about $18,000,000. 

Six years later gold was discovered in Hast- 
ings County in the Province of Ontario. The 
men who made the discovery knew so little 
about the metal that they would not believe 
that it was gold until they had the word of a 
member of the Geological Survey of Canada. 

In 1868 silver was discovered by the Mon- 
treal Mining Co. at Silver Islet, on a little 
rocky island, lees than an acre in extent, near 
the north shore of Lake Superior. During the 
next few years this mine yielded more than 
$3,000,000. In the vicinity of Silver Islet on 
the shore of the lake, silver had already been 
known to exist, and some small mines in that 
vicinity have yielded a little ore, but none of 
them have been sufficiently productive to add 
materially to the wealth of the country. After 
the ore at Silver Islet was exhausted, silver 
mining remained quiescent in Eastern Canada 
until the rich deposits at Cobalt were dis- 
covered in 1903. 

Copper had been known to exist on the 
shores of Lake Superior for a century or more, 
but the valuable ore bodies all seem to be col- 
lected on the American side of the lake rather 
than in. Canada. In 1847, copper ore was 
found at Bruce Mines on the north shore of 
Lake Huron, and mining was carried on there 
for many years with varying success. 

In the decade following 1868, copper mining 
was prosecuted energetically and often success- 
fully in the eastern townships of the Province 
of Quebec, and at one of the mines a shaft was 
sunk to a depth of 3,000 feet. 

In 1847, the occurrence of asbestos was made 
known by the geologists of the Geological Sur- 
vey of Canada in the southern portion of Que- 
bec and thirty years later active mining and 
milling of the ore began. This industry has 
now developed into the largest mining industry 
in Quebec and provides most of the asbestos 
used in the world. 

Such was the condition of mining in Canada 
in the year 1886, when the Canadian Pacific 
Railway was opened throughout its length from 
the Atlantic to the Pacific. At that time the 


country had a population of five million three 
hundred thousand people, almost entirely en* 
gaged in agricultural pursuits or in develop- 
ing the immediate products of agriculture. The 
early settlers, both French and British, were 
agriculturists and had settled on the rich form- 
ing land near navigable waters, whether of the 
Atlantic Ocean or of the Great Lakes, for the 
waterways formed the main lines of transporta- 
tion through the country. There were vast 
areas of similar rich land in the wilderness 
back from the water, but it oould not he easily 
reached and little was known about it. High- 
ways and railways were afterwards built 
through or near the parts of the country that 
had thus been settled, but the people did not 
begin to move into the great interior regions 
of Canada until about 1886, when the northern 
parts of the Province of Ontario, and the 
Provinces of Manitoba, Saskatchewan, Alberta 
and British Columbia were rendered accessible 
by the building of the C. P. R. from Montreal 
to Vancouver. Up to that time in spite of 
the many discoveries of minerals and ores of 
various kinds which had been made at widely 
scattered localities throughout the Dominion, 
the actual production was still very small. In 
1886, the first year in which an accurate sta- 
tistical report on mineral production was com- 
piled and issued, the total output of useful 
minerals of all kinds, metallic and non-metallic, 
had a value of only $.10,220,000 or $2.23 to the 
head of population, 

A new mining era had however begun to 
dawn for us. The building of the C. P. R. pro- 
vided means of access to a previously inaccessi- 
ble country. New districts were opened up. 
In a rock cutting on the right-of-way of this 
new railway itself was exposed for the first 
time one of the deposits of nickel ore near 
Sudbury, Ontario, where the greatest nickel 
mines of the world are now situated. 

About that time systematic geological explo- 
ration of the Rocky Mountains was begun 
by Dr. G. M. Dawson, one of tire geologists 
on the Geological Survey of Canada, and with 
him I had the pleasure of being associated as 
assistant We explored from the International 
Boundary northward to the Bow river, and 
during the summer of 1883 we determined the 
existence of the great coal seams in the Crow’s 
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Nest Pass. 1 remember very well, a hot day 
on the 12th of July, when camped on the 
banks of Mitchell creek, on land which I be- 
lieve is now owned by the Crow's Nest Pass 
Coal Company, we divided our energies, he 
going up stream and I down, and my gratifica- 
tion at finding the outcrop of a beautiful seam 
of coal three feet in thickness. 

Farther west in British Columbia the great 
silver-lead mines of East and West Kootenay 
and Slocan districts were discovered and active 
development was begun on many of them. 

As a consequence of this increased interest 
in mining, the mineral production rose in four 
years to $16,763,000 or $3.60 to each head of 
population. 

During the next five years discoveries and 
development were continued with unabated en- 
thusiasm, and production increased steadily, so 
that by 1805 the value of our mineral products 
had reached $20,500,000, or $4.05 per head, 
having doubled in less than a decade. 

The following year the rich gold placers of 
the Klondike were discovered, and by 1000 the 
output of all our mines had increased to a 
value of $64,400,000 or $12 per head of popu- 
lation. In five years the value of the mineral 
production had more than trebled. Half of 
this increase, or a third of the total production, 
was derived from the rich placer mines of the 
Klondike, where the value of the output for 
1900 was $22,275,000, but the other half of the 
increase was due to the general interest which 
the people were taking in mines and to a con- 
sequent general increase in the mineral output 
of the whole country. For instance the output 
of the mines of Nova Scotia increased $4,500,- 
000, due chiefly to the increase in output of 
coal, and of British Columbia $10,700,000 made 
up of gold, silver, copper, lead and coal. 

After 1900 the production o;f gold from the 
placers of the Klondike quickly declined, and 
by 1905 it had dropped from $22,275,000 to 
$7,875,000, but notwithstanding the heavy de- 
crease in the production of that very interest- 
ing old camp just south of the Arctic Circle, 
where I myself spent seven years of my life, 
mining had been so successfully prosecuted 
throughout the Dominion that the general min- 
eral production, instead of declining, had in- 
creased to a value of $69,000,000. This in- 


crease was divided among the various provinces 
as follows: 

Nova Scotia, $2,200,000, chiefly coal; Que- 
bec, $1,100,000; Ontario, $7,600,000; Manitoba, 
Saskatchewan, and Alberta, $3,500,000; and 
British Columbia, $5,700,000. 

Towards the close of this half decade a new 
silver field was found among the pine forests 
of Northern Ontario by some of the men who 
were working on the construction of the new 
T. & N. O. Ry. The influence of the find was 
just beginning to be felt and in 1905 it ac- 
counted for about $1,400,000 of Ontario's in- 
crease. The center of this silver district is now 
the town of Cobalt, and up to the end of De- 
cember, 1921, it had produced 323,324,000 
ounces of silver, valued at $198,1 70,000, and 
its mining companies had paid $92,283,820 in 
dividends to their stockholders. Considering 
the great richness of its veins, the ore in a 
number of places running as high as 10,000 
ozs. to the ton, and its small area, the district 
is one of the richest of the great silver-bearing 
areas of the world. 

In 1910, our mineral production had in- 
creased from a value of $69,000,000 in 1905 to 
$106,800,000. $14,000,000 of this increase was 
due to the output of salver from Cobalt, while 
$23,000,000 was due to the general increase in 
mining throughout the whole of Canada. In 
the provinces other than Ontario, the increases 
were as follows: Nova Scotia, $2,700,000; 
Qxiebec, $3,800,000; Alberta, chiefly coal, $7,- 
000,000; British Columbia, $2,100,000. At the 
end of this period the Porcupine gold district 
in Northern Ontario had been discovered, but 
production had scarcely begun. 

In 1915 our mineral production had increased 
to a value of $137,000,000, with a per capita 
value of $17.30, the greatest increase being 
in the Province of Ontario, which had raised 
its output from $43,000,000 to $61,000,000, 
the items chiefly responsible for this increase 
being gold and nickel. Nova Beotia, Quebec 
and British Columbia also showed substantial 
increases in spite of the fact that some of the 
metals, etc., had had a substantial drop in 
value during the first years of the Great War. 
The value of the total metallic production in this 
year was $75,800,000, the principal items of 
which were nickel, gold, copper and silver in 
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the order here given, while the non-metallics 
had a value of $61,200,000, of which coal ac- 
counted for two thirds. 

In the five year period ending in 1920, the 
value of our mineral production almost 
doubled, being in this latter year about $228,- 
000,000, but in this instance the increase was 
largely in the non-metallic products, coal alone 
having increased in the value of output from 
$32,000,000 to $80,000,000. In Nova Scotia 
the increase was from $18,000,000 to $34,000,- 
000 due to coal, in Quebec from $11,600,000 to 
$28,800,000, chiefly due to asbestos, in On- 
tario from $61,000,000 to $81,800,000, Al- 
bert® $9,900,000 to $33,600,000 due to coal, 
British Columbia, $28,700,000 to $39,400,000, 
its chief products being coal, copper, silver, 
zinc, lead and gold in the order named. Tak- 
ing the whole Dominion the chief mineral prod- 
ucts were now in order of value, coal, nickel, 
gold, asbestos, copper and silver. 

A feature of this half decade was the great 
development of coal mining in Alberta, which 
in 1920 led all $te other provinces of the 
Dominion. 

However, the most spectacular characteristic 
of the decade from 1910 to 1920 was the de- 
velopment of the great gold mines of Porcu- 
pine and Kirkland Lake in Northern Ontario. 
The first gold production was in 1910, amount- 
ing to 3,089 ozs. of a value of $62,849. In 
1915 it had risen to 406,577 ozs. with a value 
of $8,404,693. For the next three years both 
development and production were greatly re- 
tarded on account of the scarcity of labor, for 
most of the friendly miners had joined the 
army and were fighting for the Allies, while 
the mechanics that were not in the army were 
in munition factories. By 1920, however, 
labor had become more plentiful anrl more 
efficient, and production was again on the in- 
crease.* In that year Porcupine and Kirkland 
Lake produced gold to the value of $11,686,043. 
In 1921 this had increased to $14,624,085, and 
during the year just past it will doubtless 
reach $21,000,000, which will place it far in 
advance of California, or any of the other 
States of the Union. For the whole of Canada 
the gold production for the past year will 
probably reach a total of $27,000,000, which 
will place it easily third among the gold pro- 


ducing countries of the world, being only ex- 
ceeded by Africa and the United States. 

The development of the mineral resources of 
the country has depended on transportation. 
We have seen that it had scarcely begun until 
the C. P. R. was built across the continent. 
This gigantic railway enterprise cost $680,- 
000,000, and now our mineral production alone 
is rapidly reimbursing us for the great ex- 
penditure, and of course the increase in the 
agricultural production of the country is many 
times that of its mineral production. 

Thus you see that although there have been 
spectacular discoveries of great mineral wealth 
in Canada at various times, and in various 
places, such as in Cariboo, Klondike and Co- 
balt, and although these fields have all declined 
in production, nevertheless other discoveries, 
perhaps not so spectacular, were made, and new 
mining fields were opened so that every fifth 
year there has been an increase of production 
over the previous fifth year, and that in 34 
years the production has increased more rapid- 
ly than in any other country in the world, except 
possibly South Africa. Canadians are natur- 
ally proud of this record, even though the 
credit may rest much more largely with the 
country than with themselves. 

I have presented these figures as evidence of 
Canada’s steady and uninterrupted growth in 
mineral, production, but nevertheless it must be 
remembered that her population is yet very 
small, less than three bo the square mile, and 
almost all of these are distributed near its 
southern border. Most of the knowledge of 
the mineral and other resources of the country 
lias been acquired by the people who live in 
this southern border 'belt, and the greater port 
of such knowledge refers to the country im- 
mediately contiguous to, or at least at no great 
distance from, this belt. 

Thus though Canada has- developed into an 
important mining country, its mines are all 
situated in, or not far beyond the confines of, 
this southern border belt, and the vast country 
beyond is yielding practically nothing, Among 
the producing mines are the great nickel-cop- 
per mines of Sudbury, the chief source of the 
nickel supply of the world; the silver mines 
of Cobalt, perhaps the richest silver-bearing 
area of the world; the gold mines of Porcupine, 
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whicji comprise three of the greatest gold mines 
of the world, together with important mica, 
feldspar, and talc mines, all in the Province of 
Ontario; the asbestos mines of Quebec, the 
source of most of the asbestos of the world; 
the coal mines of Nova Sootia and Alberta, and 
the coal, copper, lead and gold mines of Brit- 
ish Columbia. There are doubtless many mines 
yet to be discovered in the southern border belt, 
in the vicinity of those already known and in 
active operation, but farther north is a vast 
area wlmch is still unoccupiod and the mineral 
resources of which are yet undiscovered, The 
means of transportation into it are slow and 
imperfect, and no dependable local supplies of 
food are available, so that even when men 
penetrate into it, as they can do in canoes, 
they are unable to live and work there until 
they can obtain a regular supply of pro- 
visions from the settled country to the south. 
But, as you know, transportation facili- 
ties are being improved all the time. With 
these improvements the frontiersmen who 
are accustomed to live on the borders of civil- 
ization, and to start the development of a coun- 
try, continue to push farther into the wilder- 
ness. They make the first discoveries where 
the exposures of minerals arc most conspicu- 
ous, hut after having made these they push 
farther into the wilderness and leave develop- 
ment to those who come forward from the 
larger centers of population. The three pro- 
cesses of discovery, development and produc- 
tion keep going on at the same time in different 
parts of the country, and as long as we have 
new country to explore we may be reasonably 
certain that new discoveries will be made and 
that production will increase. 

The mere fact that a country has been trav- 
elled over for years by fur traders and forest- 
ers, and that mineral wealth has not yet been 
discovered in it is little or no indication that 
such wealth is not present in its rocks. Co- 
balt was in the middle of one of the finest white 
pine areas of Northern Canada, and the lum- 
bermen had been working in it for a long time 
before the contractors and laborers on the 
T. & N, 0, Ry, discovered silver in it; and 
the Hollinger Mine, one of the great gold mines 
in the Porcupine district in Northern Ontario, 
was right on a portage which had been used by 


fur traders for a century or more, and when 
the gold-bearing quartz veins which are now 
yielding gold so abundantly were discovered iby 
the prospectors, they had already been polished 
by the moccasins of the traders and packers as 
they carried their furs down to Moose Factory 
on Hudson Bay, thence to be shipped to Lon- 
don. 

At the present time our country offers a field 
for extensive and intensive research second to 
none in the world. One of the main objects 
of that research should be the finding of bodies 
of ore which could be economically developed 
and utilized for the benefit of mankind. There 
is no finer laboratory anywhere than the one 
in which this research mnst be conducted, for 
it was constructed by the Great Architect of the 
Universe himself, it is almost limitless in size, 
in variety of problems to be solved, and in the 
fjteilities for solving them. 

Up to the present time most of the known 
mineral deposits of the oounfty have been ac- 
cidentally discovered by hunters, casual wan- 
derers through the wilderness, or inspectors 
who have had very little training except in the 
school of hard knocks, although it must not be 
forgotten that our Scientific Departments, such 
as the Geological Survey of Canada, and the 
Geological and Mining Bureaus of the various 
provinces, have often pointed the way to the 
areas where rocks and structural conditions 
are the most favorable for the occurrence of 
ore, and where, consequently, exploration might 
he undertaken with the greatest likelihood of 
success. 1 hesitate even to hazard a guess as to 
how far our mining industry would be behind 
its present stage of development, were it not 
for the assistance given it by these depart- 
ments. 

But if most of (the prospectors and discov- 
erers have not been trained in colleges and uni- 
versities, most of the men who have taken * 
charge of the development of the mines after 
they were discovered have been college men, 
and the success achieved by them has doubtless 
been in no small measure due to their college 
training. The need of scientific training for 
mining engineers, and for all those in any way 
connected with the production of our mineral 
wealth, is increasing every day, for their work 
is becoming vastly more complex and difficult. 



38 


SCIENCE 


[Von. LVII, No. 1463 


Some college trained engineers who desire or 
need a life in the great outdoors will use their 
training and knowledge in the discovery of ore 
bodies, where untrained men would not he likely 
to find them, or would pass them by. Other 
trained engineers will explore these ore bodies 
and if found to be sufficiently rich or large, 
will pass them on again to others, who will 
develop them into producing and paying mines. 

Your universities as well as ours can assist 
in fthe development of Canada by giving a 
thorough training in mining and geology, with 
all the collaterals that these sciences imply, to 
all three classes of engineers mentioned above, 
and also to directors or prospective directors 
of mining companies so that they also may 
understand and appreciate the work done by 
their several engineers. With such assistance 
the Canadian Mining industry would increase 
and develop at an even more rapid rate than 
it has done in the past. 

J. B. Tybrell 


THE SCIENTIFIC RESOURCES OF 
FRANCE 

To those who harbor an impulse which 
keeps them, throughout life, arduously labor- 
ing in scientific fields, the great cultural insti- 
tutions of France appeal with peculiar power. 
Some of my French friends remark, “Yes, the 
Frenchman invents, creates and embellishes 
and then ceases to interest himself in the crea- 
tures of his mind.” A surgeon Whose name is 
internationally honored said, when the purpose 
of this paper was explained and his aid 
sought in the collection of material, “C’est 
trfcs important I En France, nous cr6ons des 
grandes organisations, et aprfcs, nous nous en 
moquona trop!” In a sense it may be true 
that the intellectual wines of Europe need no 
bush, yet descriptions of the educational re- 
sources of the Old World never fail to be 
eagerly scanned by the American scientific 
public and what may be termed our general 
student body. Novel light on the ancient 
beaten paths which all students must tread, 
pointing again the rough, unroyal highway in 
which the world’s best workers have bniised 
their hearts and cudgelled their brains, seems 
ever welcome. It reminds present pilgrims of 


the beautiful democracy of ideas, or aristoc- 
racy of ideas, if you will, which has placed 
marvelous forces within reach of every human 
mind which would seek to employ and direct 
them. And, besides an undertaking for my 
own countrymen, the present paper constitutes 
a labor of love and humble tribute devoted to 
the genius of France, Probably there have 
never been as many American students in at- 
tendance at French institutions as now. There 
is every indication that their number will be 
continually swelled. The old wells of knowl- 
edge still flow and the strata of fact ever 
accumulate in the world’s huge centers. The 
flood of inquiring spirits surges about the 
doors of hoary institutions and threatens to 
submerge and block their portals, yet is some- 
how sluiced away, leaving ample I’oom for per- 
petually rising tides. 

The undergraduate institutions, such as the 
Borbonne, University of Paris, and provincial 
universities like those of Lille, Lyon, Stras- 
bourg, Bordeaux, Montpellier, Grenoble and 
many others possess libraries, laboratories and 
museums which may be utilized by post- 
graduate students. In fact, the special student 
may find that his particular needs will require 
a visit to one or more of the schools outside 
Paris. For French students living far from 
Paris the local university and its attributes 
are highly important. The foreign student 
naturally first interests himself in Paris. 

At Paris, the Institut. de France, A cad 6m ie 
de MGdecine, College de France, Institut Na- 
tional Agronomique, Acad&nie d’Agriculture, 
Institut Pasteur and, especially, the libraries, 
are supremely interesting. In addition, the 
Observatories, Radium Institute, various mu- 
seums, the Polytechnic School, Institute of the 
Arts et Metiers and other special colleges, lab- 
oratories and manifold sources of information 
are available to the special worker. 

All these organizations are separate and 
independent. Sometimes a loosely common tie 
is constituted by direction by the same ministry, 
such as that of the Public Instruction, Agricul- 
ture, etc. However, the faculties, officers and 
members are not officially inter-related. The 
institutions have originated differently and de- 
veloped, each by itself, through centuries of 
changing and often troublous history. In a 
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paper of this kind, scarcely more than mere 
mention can be made of the very numerous edu- 
cational resources centering in Paris alone. 
However, something of a sketch will be at- 
tempted. And, in this endeavor, the institut 
has been selected, first, because it constitutes 
the summit of French intellectual achievement 
and second, because it is a type generally rep- 
resenting the learned bodies of France. It is 
here concerned mainly on account of a single 
one of its five constituent Academies, the Aca- 
demic des Sciences. In justice to the institut, 
this state monument of surpassing interest to 
alll liberal minds, a review is indispensable. 
The principal chronology may be tabulated in 
the following scheme: 

1635. Richelieu interests himself in an existing 
literary society, whose meetings are held 
with one of the members, Oonrart. Becom- 
ing the protector of this society, Richelieu 
lays the foundation for the future Academic 
Frangnise. 

1648-71. Royal Academy of painting and sculp- 
ture, and Royal Academy of architecture, 
aided by Mazarin and Colbert. 

1663. Royal Academy of Inscriptions et Belles 
Lettres organized by Colbert. 

1666. First meeting, December 22, of the Royal 
Academic des Sciences. 

1703. Suppression of all intellectual organizations 
by the revolutionary National Convention. 
1795. True birthday and foundation of the 
Institut, October 25 (BrumaiTC 3, Year 
IV), under the title “ Institut National des 
Sciences et des Arts. M The new Institut 
was not relatod to the preexisting Acade- 
mies, except in so far as the fact that some 
of their members became members of the 
Institut. The Institut was composed of 
three classes, namely, of the physical and 
mathematical sciences, moral and political 
sciences, and French literature and fine arts, 
1803. Reorganization by Napoleon's Consular De- 
cree of January 23 (Pluvifae 8, Year XI), 
with abrogation of the class of moral and 
political sciences and formation of the four 
classes of the physical and mathematical 
sciences, French literature and language, 
ancient history and literature, and fine arts. 
1816. Interesting principally because the term 
“ Academies' ' was substituted for that of 
“Classes.” 

1882. Royal decree restoring the class (called 
Academic) of moral and political sciences. 


This skeleton! c calendar suggests the present 
composition of the Institut. The latter is 
autonomous, consists of five Academies and is 
maintained by funds provided by the French 
government and bestowed by private indi- 
viduals. In the order of their usual ranking, 
the constituent Academies are the Acaddmie 
Frangaise, Acad6mie des Inscriptions et Belles 
lettres, Acad6mie des Sciences, Acad&nie des 
Beaux Arts and Acad&nie des Sciences Morales 
et Folitiques. The president of one of the 
academies automatically rotates to the presi- 
dency of the Institut. Each academy is repre- 
sented in the presidency of the Institut for a 
year. The chief of the Academie Frangaise, 
the only officer styled “Director,” is elected 
every three months, presidents of the four other 
academies being elected annually. According- 
ly, in years when the presidency of the Institut 
is represented by the Academic Frangaise, the 
Institut has four presidents, each serving for 
three months. This condition chances to exist 
in 1922, the present president of the Institut 
being Monsieur Henri Regnier, director of the 
Acad&nie Frangake. The secretary is Mon- 
sieur Fr6d6ric Masson. 

The secretaries of the academies are per- 
petual and elected for life. They constitute the 
real directors, since they thus remain in con- 
tact with permanent policies. In aseociation 
with two members delegated to the central ad- 
ministrative committee described further on, 
they administer the academies' finances. They 
allso designate the programs of the weekly 
meetings and supervise publications. Per- 
petual secretaries are practically always great 
savants. Among those who have so served are 
Joseph Bertrand, Darboux, Cuvier, Arago and 
Pasteur. After becoming ill and unable to 
continue active secretarial duty, Pasteur was 
made perpetual honorary secretary in the Aca- 
d&nie des Spences. 

As shown by Che chronological table, the 
Institut dates from 1795. Before this date, 
the various academies, which had been created 
and developed under Louis XIII and Louis 
XIV, were entirely separate and independent. 
Liberal thought had begun to flourish actively 
by the time when its exaggerations, combined 
with France's difficulties, had precipitated the 
Revolution, The dominant spirit in the Na- 
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tional Convention feared free thought and op- 
posed it Boron, Bailly and Lavoisier were 
guillotined, while Condoreet preferred suicide. 
These men were destroyed (because of their 
political activities and, so to speak, in spite of, 
and not by reason of, their scientific accom- 
plishments. The royal decree of 1832 fully 
restored all the elements suppressed by Napo- 
leon and launched the Institut on a course 
which has been practically uninterrupted since 
that time. 

The governmental funds allotted to the 
Institut are apportioned m follows; 


Acad6mie Framjalse 150,000 francs 

dos Inscriptions et Belles 

Lettres 79,000 

do» Sciences 175,600 

deft. Beaux Arts . 97,400 

des Sciences Morales et 

I’olitiqueH 87,400 

Library 15,600 

General 81,400 


Total 688,400 

Obviously, the library fund is utterly insuf- 


ficient. At the present rate of exchange, it is 
equivalent to about $1,500, or to about $3,000 
only, were exchange at the prewar rate. The 
library is cyclopedic, containing valuable works 
on all the subjects in which the several acade- 
mies are interested. On account of the paucity 
of this library fund, and especially in view of 
the fact that the government will be unable to 
supplement it for a long time because of the 
grave post-war financial conditions, the 
Library of the Institut would be most gTateful 
could it receive, free, the important bulletins 
and other valuable publications issued by tlhe 
United States government and by the several 
states. An appeal of this kind is hereby made 
to the federal bureaus and to the numerous 
educational, scientific and other liberal agencies 
existing in all our states. National, state, uni- 
versity and other publications may be sent -to 
the Conservateur de la Biblioth&que de Tlnsti- 
tut, 23 Quni de Conti, Paris. Perhaps in no 
way can our country so effectively aid the 
country which so materially secured to us our 
victory in the days when our independence was 
darkly and gravely uncertain. With us, it 
must be remembered that the question of this 
sort of assistance is scarcely one of material 


coat, for free publications by the bushel, of 
which one copy each would be gratefully cher- 
ished by the Institut library, are unceremoni- 
ously dumped into American wastebaskets. 

The Institut administers various foundations- 
and awards many prises. Of the government 
funds, only 22,000 francs are devoted Uy 
prizes. The funds of the several academies, 
and the general and library funds of the Insti- 
tut, are administered by a committee, the Com- 
mission Administrative Cent rale, composed of 
the perpetual secretaries and two member* 
delegated by each academy. Excepting secre- 
taries, each member of the Institut receives- 
1,200 francs annually. Secretaries receive 
8,000 francs. 

It must be remembered that the foundation* 
bestowed upon the Institut must be adminis- 
tered according to the specifications of the 
donors. These specifications are usually pre- 
cise, thus largely leaving the Institut power- 
less to convert the funds otherwise, even in the* 
presence of great emergency, such as that con- 
fronting the library. Of these foundations,, 
perhaps the most generally useful is the Jean. 
Debrousse Foundation of 1900, consisting of a 
million francs. From this foundation, various 
sums are expended in the aid of scientific, his- 
torical and other works, and for the main- 
tenance of publications. The Montyon prize* 
are very important. The most important single 
prize, the Osiris, of 100,000 franca, is awarded 
triennially for outstanding contributions to* 
science, letters, art, industry or general public- 
welfare. Boux, who was director of the Pas- 
teur Institute when awarded this prize in 1903,. 
immediately (bestowed it upon the Institut 
Pasteur. 

Various museums, chateaux, estates, etc., 
have been- bestowed upon the Institut and con- 
stitute importaJWesearch resources, largely in 
the fields of I orga' and literature. Among- 
these are the [ Bonn of Chantilly (Museum 
Cond6), given*! J the Due iTAumale; the estate 
at Chaalis and the Museum Jacquemart- 
AndrlS, in the boulevard Haussmann, at Paris, 
bestowed by Madame Jaequemart-Andr6; the* 
Chateau de Langeais and Hotel de Thiers, at 
Paris; and the Abbadia Observatory of the* 
Aead&me des Sciences, situated at Hendaye,. 
on the Spanish frontier near Biarritz. 
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The library of the Institute partially dis- 
cussed above, is private, situated on the prem- 
ises of the Institut at 23 Quai de Conti, and 
open on Mondays, Thursdays, Fridays and 
Saturdays, from noon to 6 P.M. Workers 
must be introduced by members of the Institut 
The Mazarin library (Bibliotheque Mazarine) 
is also quartered on the site of the Institut 
It is public, and chiefly devoted to history and 
literature. It is quite independent of the 
Institut library. 

The creator of the Academic des Sciences 
was Colbert, controller of finance under Louis 
XIV. Among its members have been Lavoisier, 
Condorcet, Buff on, Lagrange, Laplace, Biot, 
Amphre, Fresnel, Lamarck, Becquerel, Dupuy- 
tren and Magendie. Some of the distinguished 
perpetual secretaries have been already named. 
Bonaparte was elected a member in 3797. 

The membership comprises a total of 218, 
of whom two are the perpetual secretaries. 
The classes of members are titular, or regular 
(08), free (10), non-resident (6), correspond- 
ing (116), foreign associate (12) and include 
6 members from the new section on the Appli- 
cation of Science to Industry. Free members 
are not necessarily great savants, but may be 
chosen on account of their scientific interests 
and general relations. They receive no com- 
pensation and have no vote in elections. Cor- 
responding members may vary in number and 
represent various regions of France, the French 
colonies and foreign countries. Foreign asso- 
ciates are always scientists of the first order. 

The members are distributed among 12 work- 
ing sections, namely, of Geometry, Mechanics, 
Astronomy, Geography and Navigation, Gen- 
eral Physics, Chemistry, Mineralogy, Botany, 
Rural Economy, Anatomy and Zoology, Medi- 
cine and Surgery, and Application of Science 
to Industry. Meetings, free to the pub be, are 
held Monday afternoons. Ladies must have a 
card of admission, which is readily obtainable. 
The proceedings, including papers, demonstra- 
tions, etc., are reported in the Comptea rendua 
hebdomacUUres de I'AcadSmie dea Sciences. The 
academy also publishes MSmoiree dea Savants 
Etrangera and m6moires, or articles, written by 
the members* In 1878, Edison’s phonograph, 
then not fully completed, was presented at one 
of the meetings. In order to prove good faith, 


the demonstrator was obliged to submit to 
having his nose held, to eliminate ventrilo- 
quism. Gouraud and Janssen gave the final 
demonstration on April 22, 1889. An annual 
meeting, open to the public, is held in Decem- 
ber. 

Fifty foundations are administered by the 
Aead&nie des Sciences. Six M ontyon prises 
provide a total of 44,845 francs for award. 
The Guzman prize offers 100,000 francs for 
proved communication with any heavenly body 
excepting Mars. Scientific thought is still 
further stimulated by the Case prizes, each of 
10,000 francs, in physiology and physics; the 
Gaze and Jecher prizes of 10,000 francs each, 
in general and organic chemistry; the Plumey 
prize of 4,000 francs, in steam navigation; and 
-by a number of prizes in botany, geography,* 
mathematics, exploration, mineralogy and vari- 
ous other subjects. Moreover, the prizes, 
medals and other honors bestowed by the 
Institut are not all limited to the French. 
Many are freely at the disposal of every race 
and people, within the limits of merit only. 

The conditions of award, prize-lists and 
other information may be obtained by address- 
ing the Secretaire Perpetuel de V Academic des 
Sciences, Secretariat de l'lnstitut, 23 Quai de 
Conti, Paris. Competing manuscripts should 
be received at this address by December 31 of 
the year preceding that in which the competi- 
tion will be judged. Prizes are awarded at 
periods varying from one to five years. Scien- 
tific works competing for award must be 
written in French and three copies, with a 
letter, must be filed with the Secretariat. 

The present president of the Academic des 
Sciences is Monsieur Emile Bertin. The two 
perpetual secretaries are Messieurs Emile 
Picard and Alfred Lacroix. Some of the mem- 
bers are PainlevS, Appeil, Roux, Deslendres,. 
d’Arsonval, Admiral Fournier, Haller, Richet, 
Qufoiu, Widal and Moureu. Marshal Foch and 
Prince Roland Bonaparte are free members. 
The late Prince of Monaco was a foreign asso- 
ciate. Other members not American include 
Sir Edwin Ray Lank ester, Pavlov, Cajal, 
Yersin, Depage, Wright, Bordet and Bruce. 
How can one select luminaries from such a 
firmament f 

Members of the Aead&nie Fran$aise must be 
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French. Not so with the other academies. A 
total American membership of about twenty is 
distributed among the four other academies of 
the Institut. American foreign associates of 
the Acad6mie des Sciences are Dickson, Brown, 
Campbell, Davis, Loeb, Hale, Waddell, Michel- 
s*on and Walcott. 

The Acad6mie de M6deoiue, 16 rue Bona- 
parte, succeeded, by a royal decree dated De- 
cember 20, 1820, the ancient Acad6mie Royale 
de Chirurgie and the Soci^te Royale de M6de- 
cine. Like most other institutions, it is inde- 
pendent. Its eleven sections are those of 
anatomy and physiology, medical pathology, 
surgical pathology, therapeutics and natural 
medical history, operative medicine, patholog- 
ical anatomy, obstetrics, public hygiene, legal 
medicine and medical policing (the last three 
in one section), veterinary medicine, medical 
physics and chemistry, and pharmacy. 

The members are titular (100), free asso- 
ciates (10), national associates (20), foreign 
associates (20), national correspondents (100) 
and foreign correspondents (50). The pro- 
ceedings are published in the weekly Bulletin 
de VAcadimie de MSdecine. The private 
library is freely at the disposal of physicians 
and surgeons, pharmacists and others inter- 
ested in medical subjects. Recommendations 
made to the government by committees of the 
academy are always seriously considered, and 
frequently adopted, by the public powers. 
Many of the great sanitary and hygienic re- 
forms of France are due to the labors of 
responsible committees appointed by the acad- 
emy. The membership embraces many of the 
well-known French medical and surgical 
authorities. Madame Curie, recently elected, 
is the first and only woman member. 

Naturally of kindred interest with the Aca- 
d&nie de M6decine is the Institut Pasteur, 25 
rue Dutot. The Institut Pasteur is composed 
of three sections, on microbiology, serotherapy 
and biological chemistry. The rabies service 
falls in the first section. The animals required 
for the serum service are kept at Garches. The 
laboratories are those of physiology, fermenta- 
tion, agricultural chemistry, therapeutic chem- 
istry, physical chemistry, biological chemistry 
and serotherapy. The Institut also possesses 
laboratories of exotic pathology, protozoology 


and entomology, situated at 96 rue Falgui&re. 
The present director is Dr. Calmette. Among 
the laboratory chiefs are Bertrand, Levaditi, 
Mouton, Fernbach, Marie, Besredka and 
Nioolle. 

Foreign students are welcomed. Free (the- 
oretical courses in bacteriology are given. For 
a small, selected class of postgraduate students, 
practical courses are given in naval and mili- 
tary medicine, public health, and preparation 
of vaccines, serums, culture media, etc. The 
free rabies service discharges a service digni- 
fied far beyond the measure of human praise. 
A beautiful isolation hospital, attached to the 
Institut, lies just across the street. The 
Institut library, now emerging from its chaotic 
war period, may be readily consulted by quali- 
fied students. Every visitor should see the 
crypt and tomb of Pasteur. Affiliated Institute 
Pasteur are situated at Lille, Algiers, Tangier, 
Tunis, Brazzaville (Congo region) and at Nha- 
Trang and Saigon in Indo-China. 

The College de France was founded by 
Francois I. No fees are asked, except for 
laboratory work, and no diplomas given. 
About forty professors compose a faculty lec- 
turing on languages, history, literature, etc., 
and in some twenty-five branches of science. 
Arrangements to attend lectures or work in 
the laboratories should be made in September 
or October with the appropriate lecturers. The 
address of the College de France is Place 
Marcellin-Berthelofc, Paris. Special laborato- 
ries are situated at the Parc des Princes, 
Avenue Victor Hugo, Boulogne-sur-Seine and 
at Meudon. The Institut d’Hydrologie et de 
Climatologie, a part of the College, possesses 
laboratories of physics, chemistry, hygiene and 
hydrology. A group of museums is situated 
at the Jardin des Plantes, founded in 1636. 
Many courses are given at the Jardin, among 
which are those on annelids, mollusks, zoo- 
phytes and zoology (birds and mammals). A 
School of Botany is also conducted at the 
Jardin and a course in paleontology given at 
the Museum of Paleontology. 

The Institut National Agronomique, 16 rue 
Claude Bernard, is directed by the Ministry 
of Agriculture. It possesses various labora- 
tories. It has an experimental farm at Noisy- 
le-Roy. The Acad&nie &* Agriculture, 18 rue 
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de Bellechasse, is devoted primarily to the 
preparation of information utilized in guiding 
agricultural legislation. Like the Institut 
Agronomique, it is attached to the Min- 
istry of Agriculture, hut has no connec- 
tion with the Institut Agronomique. It 
includes nine sections, has seventy-two 
titular members and various correspon- 
dents and associates, offers a number of prizes 
and publishes the Comptes rendus des SSancea 
de VAcadimie d* Agriculture. Among noted 
members have been Buffon, Cakmne, the King 
of Siam, Edward VII and George V of Eng- 
land, Jussieu, Malesherbes, Pasteur, Roux, 
Turgot and Vicq-d'Azyr. David B. Warden 
represented America in 1834, L. 0. Howard is 
now a foreign member and George Washington 
was a foreign associate from 1789 to 1793. In 
1793, the Acad&nie d'Agriculture shared the 
common fate of dissolution by the Convention. 

The limits of this paper are approaching. 
No discussion can be given at present of the 
observatories, Sorbonne, hospital clinics, the 
marine laboratories of Cette, Roscoff, Banyuls, 
etc., the Radium Institute, Oceanographic In- 
stitute and Museum, Bureau of Longitudes and 
many another cultural organization. 

Libraries are attached to all the institutions 
discussed. Many of the Paris libraries are 
devoted largely to history, art and literature. 
The Bibliothdque Nationale, at 68 rue de 
Richelieu, is the most important public library 
in France. It grants opportunities for re- 
search on permission obtained in writing from 
the Secretariat. This library is of especial 
interest to all students, since it is the official 
depositary for all scientific and other works 
published. Next in importance among general 
libraries ranks the library of St. Genevieve, 
close to the Panth6on^ T ^ Uil 
10 P.M. The Rbrar^gg and divi- 

cine, at 12 rue de FL Bacon calk, I experf 
and useful, and contai ^ must ever be kept t 

The “Resources du^ ly u ^ ) ^ ^ 
France” (see bibliograf ^ more ^ S01 > 
valuable summary of FrenCL 7ti- 

tutions, including libraries. Card cat! 1 . as 
we know them are not generally used in Euro- 
pean libraries, partly because valuable works 
and historical documents, composing much of 


the material, can not well be placed freely at 
the disposal of the merely casual reader. It is 
usually very easy to obtain any books, manu- 
scripts, etc., desired. 

Were I the arbiter elegantiarum scientia , I 
should suggest undergraduate study for the 
first two years in Europe, the last two in 
America, one or two postgraduate years in 
America, then for a year or two back to 
Europe, and so on alternately as long as the 
consequent intellectual labor might be prac- 
ticable. By this outline I do not mean mere 
passive travel in ways blazed by others, but the 
supplementing of one's own fruitful accom- 
plishments with study of the gifts in similar 
fields bestowed upon humanity by one's peers 
and fellows. 

In closing, I wish to express especial ac- 
knowledgment of kindnesses for which I am 
indebted to Dr. Tuffier, and particularly to 
M. Henri Deh^rain, curator of the Library of 
the Institut de France, who reviewed the man- 
uscript and made many invaluable suggestions. 

Theodore C. Merrill 

Paris, 10 bis rue Herran, 

August, 1922 
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RECENT WORK IN PALEOBOTANY 

As chairman of the Committee on Paleo- 
botany in the Division of Geology and Geog- 
raphy of the National Research Council, David 
White has recently submitted a brief prelim- 
inary report 'which »houild interest some who 
are not students of paleobotany. This subject 
which is sometimes thought to come perilously 
near to “pure science” is seen rto have more 
points of contact than lias been casually as- 
sumed. Some of these contacts are with busi- 
ness and industry. 

A most interesting feature of recent paleo- 
botanical research as the extended application 
of the microscope to the study of carbonaceous 
deposits, including carbonized plant fragments. 
Consequent on the development of this tech- 
nique, Dr. Reinhardt Thiesaen has made spe- 
cial studies not only of the spores in oil shales, 
but of spores found in (bituminous coals. It 
would appear that some of the coal beds of the 
Appalachian Paleozoic are characterized, and 
may be identified, by some of the types of 
megaspores entering into the coal composition. 
Incidentally, the improved technique developed 
by Thiessen, by Professor E. 0. Jeffrey and 
Miss T. Stadnichenko, who for a time assisted 
David White in the Geological Survey, assures 
great progress in the (better understanding of 
the plant debris and products entering into 
the composition of coals and oil shales, affect- 
ing their initial character, and, subject to mefca- 
raorphio modification, determining their uses 
and possibilities. Jeffrey has achieved new 
successes in making transparent sections of an- 
thracite as well as of high rank bituminous 
coals, ao as to reveal in marvelous detail the 
structure and present condition of the organic 
matter. In fact Jeffrey’s accomplishments in 
the histological and morphological demonstra- 
tion of carbonized plant fragments has opened 
an essentially new field of the greatest im- 
portance in paleobotany. In view of the abun- 
dance of carbonized plant debris as compared 
with the regrettable rarity of petrified material, 
the ability to study the former successfully 
marks a greater advance in paleobotany. 

The study of fossil diatoms which has been 
greatly stimulated by the work of Dr. Albert 


Mann of the Carnegie Institution on the de- 
posits in the Pacific Coast Tertiary, as well as 
in other areas, is arousing considerable inter- 
est A number of paleontologists have (thereby 
been encouraged to examine some of the Ter- 
tiary shales of California under the micro- 
scope, with consequent discoveries which may 
aid materially in revising the stratigraphic 
classification and also in locating new oil pools 
in southern California. This means that new 
investigators are entering upon studies along 
the lines of research to which Dr. Mann has 
given a large part of his life. 

Much of the study here mentioned lies , in 
the field of what might -be called organic geo- 
chemistry and bears on the general question of 
the origin and classification of coal and oil 
*dialee. Investigation may be stimulated toy 
economic interests but does not'depend on (these 
for its justification. But even if both the 
search for and the classification of coal and oil 
shale should for the present ignore the micro- 
scopic remains of life, it is probably safe to 
forecast that the laws of origin when properly 
lmown will shed light on the distribution just 
as has (been the case with ore deposits. 

A considerable increase is observed in the 
amount of university instruction in paleo- 
botany in the last year or two, notably at Chi- 
cago, Michigan and the New York Botanical 
Garden. In the last named institution Dr. 
Arthur Hollick occupies a new position carry- 
ing the title of paleoboianist and will conduct 
graduate work in connection with Columbia 
University. 

The report calls attention to certain parts of 
-the field of paleobotany, supposedly fertile and 
promising, yet remaining almost uncultivated. 
Little attention has yet been given to the micro- 

\ at 'the Jardm deg Plaff* 5 ^ 68 ’ «»*aimng the 
\ Many courses are given 6 different structural 
\ which are those on a aote f °und 'under the 
^mbytes and zoology (fc’*nd coals, with deduc- 
1 “School of Botany W composition of this 
delLrdin rpr? reposition. Micro -chemistry 
alstL ]yes attention to (the effects of regulated 
heatWn itbe different organic components of 
the rode, noting their changes and the products 
generated. It is hoped that experimentation 
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along these (Lines will be expanded, for it should 
•contribute mudh to our knowledge not only of 
the origin of coals end oil shales, but of petro- 
leum. Such studies have an important bearing, 
also, on the role of these components in the 
production of artificial petroleums of different 
typee. Similar or analogous studies should be 
made of peats and richly organic mud deposits 
now forming. “A pitifully small number are 
engaged in the study of the paleontology and 
conditions of origin of peats, and still less 
interest is taken in the paleontology of the 
bituminous muds now depositing to form the 
mother substance of petroleum in a future 
epoch.” No one can guarantee that money 
given for such researches would be the means 
of bringing to light new principles of practical 
value to the oil man, but in -the light of past 
advances in science and industry it would be 
safer to believe that than the opposite. 

It is with peculiar timeliness that Dr. 
Slosson now reminds us that Bacon, after 
giving other and more evident reasons for 
investigation, commends experiments without 
other provocation or justification than that 
they have never been tried before. The shock 
comes when we note the concrete thing he sug- 
gests, to illustrate such otherwise purposeless 
adventures or “experiments of a madman.” 
“But of what I may call ©lose distillation no 
man has yet made trial. Yet it seems probable 
that the force of heat, if it can perform its ex- 
ploits of alteration within the enclosures of the 
body, where there is neither loss of the body 
nor yet means of escape, will succeed at last in 
handcuffing this Proteus of matter and driving 
it to many transformations.” little did Bacon 
know what this proposed adventure in destruc- 
tive distillation would some day give to the 
world in coke and gas and ooal4ar products 
and the cracking process and gasoline and divi- 
dends, So much for what Bacon called experi- 
ments of Light . “And it must ever be kept in 
mind (as I am continually urging) that experi- 
ments of Light are even more to be sought 
after than experiment* of Fruit.” 

Nevin M. Fennbman 

National Research Council, 

Washington, D. C. 


SCIENTIFIC EVENTS 

THE OLD ASHMOLEAN MUSEUM 
AT OXFORD 

R. F. Gunther, of Magdalen College, Ox- 
ford, writes to the London Times under date 
of November 25, as follows: 

What is to ibe done with the Old Ashmolean! 

After the Bodleian, the Ashmolean is more 
widely known than any other university institu- 
tion. And justly so, for Elias Aahmole, by bring- 
ing the contents of Tradeacant f s London Museum 
to Oxford, become the founder of the first public 
museum of natural history in Great Britain. 
That the scientific collections of Ashmole might 
be shown in a manner worthy of them, the uni- 
versity erected what is now known as the Old 
Ashmolean Building, which included u chemical 
laboratory. It was opened with great ceremony 
in 1083. For a hundred and fifty years the speci- 
mens were to be eoem there, and became historic; 
but when, in the Victorian period, they were scat* 
tered among the new museums, many disappeared, 
and their seventeenth -century association with 
the old museum wns lost. 

The building is a fine oue, built in the time, 
and perhaps under the supervision, of Wren. The 
\y ell - pr op o rtion ed rooms designed for a public 
museum are not now much visited by the public. 
For a number of years they have been used as 
offices for a succession of praiseworthy under- 
takings. Rome are now empty, and the tenure of 
the last of the temporary tenants, the staff of the 
New English Dictionary, is approaching an end. 
The question arises, What is to be done with the 
Old Ashmolean! 

One proposal is to fill it with books, and to 
use it as an adjunct to the Bodleian, which is 
costing covetous eye® on the Divinity School, the 
Old Clarendon Building, the Sheldomian Theater, 
the Convocation House, even on Bxeter College, 
and on all adjacent buildings — without d-oubt it 
could fill them all. 

Buit, according to another view, the answer is 
clear. The Ashmolean Museum was buiK for the 
collections of Aslumole and Tra descant These 
collections should be restored to their ancient 
home; and to her great public library and the 
oldest Botanic Garden in Great Britain, Oxford 
would add the oldest public museum of this coun- 
try in its original building. Visitors from over- 
seas would find here one more link with the past. 

At the present moment a compact and exceed- 
ingly valuable collection of ancient scientific in- 
struments of great rarity, and of greater intrinsic 
worth than the contents of Tradescant’a Ark, is 
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being offered m a gift to the University by Mr. 
Lewie Evans, Fi3.A. The new museum* in Ox- 
ford have regretfully declined the offer, owing 
to lack of apace. Tho upper rooms of the Old 
Aehmolean are standing empty. Mr. Evans 'a gift 
is conditional upon his instruments being prop* 
erly displayed. Their acquisition, in addition to 
those instruments which are already in the pos- 
session of the colleges, would certainly put Ox- 
ford in a preeminent position. 

When it is rementborod ithat, in the fourteenth 
and again in the seventeenth centuries, Oxford 
wan the principal home of British science, and 
that the Ashmolean was a child of the Scientific 
Renaissance, and for a century and a half the 
center of the scuentific life of Oxford, there is a 
greater appropriateness in these Oxford collections 
of early scientific instruments and specimens 
going there than anywhere else in the world. 

THE NATIONAL OFFICE OF EUGENICS IN 
BELGIUM 

According to the Eugenical News, there was 
inaugurated at Bruxelles a Belgian National 
Office of Eugenics. This occupies one of the 
small rooms of the Solvay Institute of Sociol- 
ogy, situated in the charming Pard ( i* v ^g|}ld 
of that city. The director of the new ff reT an( j 
Office is Dr. A. Govaerts, who is 
Mr. W. Schraenen, an anthropological assistant 
to Dr. L. Verv&eck, physician of the prison. 
It is understood that the Institute Solvay has 
made an appropriation of 10,000 fr. and that 
Mr. Armand Solvay will make a personal gift 
of 7,000 fr. Among those who have been 
instrumental in the establishment of the office 
may be mentioned, first of all, Dr. M. F. 
Boulenger, director of the School of the Feeble- 
Minded at Waterloo and president of the So- 
ci6t6 Beige d*Eug6nique; M. Berry er, Minister 
of the Interior and of Hygiene; the surgeon 
general of the Belgian Army, Willemaerts; 
Col. Noterman, head of tho Army Institute of 
Physical Military Training; H. Velghe, director 
general of hygiene in the Department of the 
Interior; M. Dorn, director general of jus- 
tice; M. Vandervelde, Minister of State; M. 
Wiltemans, senator; M. Gheude, senator of the 
Province of Brabant; Dr. Bayet, member of 
the Royal Academy of Medicine; M. Brunet, 
president of the House of Representatives; 
Professor Demoor, delegate of the Academy 
of Medicine; M. Hostelet, director of the Sol- 


vay Institute of Sociology* Others who par- 
ticipated in social affairs connected with the 
congress were Dr. and Mrs. Leclerc-Dandoy, 
of the University; Professor Ley; Dr. 
P4ch6re, Dr. R. Sand and the Rev. Pfcre Fallon. 
At the meeting of the International Commis- 
sion in Antwerp the mayor of the city an- 
nounced that an appropriation had been made 
for a branch office of the National Office of 
Eugenics, to be located at Antwerp. 

SIR EDWARD SHARPEY SCHAFER, F.R.S. 

Some time ago the suggestion was made that 
the meeting of the British Association in Edin- 
burgh in 1921 would form a fitting occasion 
for the presentation to Sir Edward Sharpey 
Schafer of some token of their esteem from 
his present and past demonstrators and fel- 
low research workers first in London and after- 
wards in Edinburgh. 

As so many of those who had been trained 
under him now occupy posts in distant lands 
it was found impossible to make the neces- 
sary arrangements for the presentation at that 
early date, but Professor Halliburton made a 
statement at one of the largely attended meet- 
ings of the Physiology Section, expressing the 
desire of all who had been associated with 
their old master in the prosecution of physio- 
logical research to present him with some mark 
of their esteem and affection, and indicating 
the form it would probably take. It was ap- 
propriate that the announcement should be 
made in Edinburgh, for Sir Edward Sharpey 
Schafer has been professor of physiology there 
since 189R 

It was decided that the presentation should 
consist of a life-size portrait plaque, and that 
a medal reproducing the portrait and inscrip- 
tion should be offered to each of the many sub- 
scribers. The plaque and the medal are the 
work of Mr. C. d’O.^ Pilkington Jackson, 
A.R.B.A., and the poi^it is excellent. The 
obverse bears in bold! a uief the bust of Sir 
Edward Sharpey Sch®^ and the reverse con- 
tains a dedicatory insEahtion. The plaque it- 
self is of bronze and hfebecn mounted on stone 
with the inscription f.own on the reverse of 
the medal underneam it. At Sir Edward 
Sharpey Schafer’s desire it will eventually be 
placed within the University of Edinburgh, 
but at present it remains in the sculptor’s 
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studio, as he wishes to exhibit it at the Royal 
Scottish Academy. 

The long list of subscribers includes many 
of the leaders in physiology and other branches 
of medical science in this and other lands; 
a few of them may be named — Baylise, Rose 
Bradford, Halliburton, L. Hill, Mac William, 
Mott, Starling, in Great Britain; and Hunter 
and Tail. (Canada), Jolly (8. Africa), Mal- 
colm and Mackenzie (New Zealand), Addis and 
S, Simpson (U. S. A.), Row (India), Itagaki 
and others (Japan). Among the original sub- 
scribers were two of great distinction who 
have unfortunately passed away — Augustus 
Waller and Benjamin Moore. 

The profession will join in congratulating 
Sir Edward Sharpey Schafer on this spon- 
taneous tribute from his old pupils and fel- 
low workers to his eminence as a physiologist, 
and to the inspiration of his teaching, and also 
in the hope that he still has before him many 
years of successful work. 

THE INTERNATIONAL CONFERENCE ON 

THE STANDARDIZATION OF SERUMS 

Dr. Augustus B. Wadsworth, director of 
the division of laboratories and research of 
the New York State Department of Health, 
has returned to Albany from Paris, where he 
represented the Rockefeller Institute on the 
international committee appointed by the 
League of Nations to standardize serums for 
the treatment and prevention of pneumonia, 
meningitis, diphtheria and other diseases. Dr. 
Wadsworth makes the following statement in 
regard to the work of this committee: 

The Second International Conference on the 
Standardization of Serums and Serological Toatfl 
of the Health Committee was held under the 
auspices of the League of Nations, November 20 
to 26 inclusive, at the Pasteur Institute in Paris. 
Profossor Theodore Madsen, president of the 
Health Section of the League of Nations, pre- 
sided at the conference. Opening addresses were 
made by Dr. Roux, the discoverer of diphtheria 
toxin, and the French minister. It is noteworthy 
that the invitations were extended by the Pasteur 
Institute and that in the interests of science and 
humanity the representatives of nine different na- 
tions found common ground for this first meeting 
on French soil. We all shared and enjoyed alike 
the cordial hospitality of the French scientists. 

Immediately after convening the members of 
the conference were assigned to committees to 


facilitate the business. Professor Jules Bordet, 
director of the Pasteur Institute in Brussels, was 
appointed chairman of the sub committee on sero- 
logical tests; Professor Louis Martin of the Pas- 
teur Institute, of the sub-committee on the stand- 
ardisation of tetanus and diphtheria antitoxin; 
Professor Oantacuzene, of Bucharest, of the sub- 
committee on antidysentery serum ; Professor 
Neufeld, director of the Robert Koch Institute 
in Berlin, of the sub-eommittee on antipneumo- 
coccus serum. I was assigned to three of the 
sub-committees and served as chairman of the 
sub-committee on the standardization of anti- 
meningococcus serum. 

Progress toward international standardization 
of serums and Berological tests is necessarily a 
slow one because of the differences in the meth- 
ods that are used in the several countries, but for 
this reason the importance and practical value of 
the work is all the more apparent. Despite the 
many different points of view, the practical re- 
sults from the free discussion were moat encour- 
aging, If such conferences can be repeated it is 
not difficult to understand that the ultimate re- 
sults in improvement of methods used throughout 
the civilized world will be of the greatest sig- 
nificance for humanity. 


SCIENTIFIC NOTES AND NEWS 

Dr. W. W. Campbell, director of the Lick: 
Observatory, Mount Hamilton, California, on 
January 4 was unanimously named president 
of the University of California by the Uni- 
versity Board of Regents. He succeeds Dr. 
Davis Prescott Barrows at the end of the pres- 
ent college semester. The regents agreed to a 
proposal by Dr. Campbell that he remain as 
a director of the Lick Observatory as a “dollar 
a year” man. He will take office on July 
1, when Dr. Barrows will become professor 
of political science. 

Dr, Samuel Wesley Stratton, director of 
the Bureau of Standards, was the guest of 
honor at a farewell reception at the bureau 
on December 14. The program included an 
exhibit of the work of the bureau and a visit 
to a number of the industrial laboratories. Dr. 
Stratton was presented with a silver service 
from the members of the staff. 

Professor G. A. Miller of the University 
of Illinois was reelected a member of the coun- 
cil of the American Association for the Ad- 
vancement of Science at the Boston meeting, 
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and Profeasor H. L. Fairchild of the Univer- 
sity of Rochester was elected to the council. 
Dr. J. McKeen Cattell, editor of Science, and 
Dr. Henry B. Ward of the University of 
Illinois were reelected members of the execu- 
tive committee of the council. Professor Frank 
Schlesinger, of Yale University, and Professor 
W. D, Harkins, of the University of Chicago, 
were chosen member's of the committee on 
grants, which apportions 11 ic income of the 
association to advance scientific research, Pro- 
fessor Schiesinger being chosen to represent 
astronomy and mathematics, and Professor 
Harkins to represent chemistry. 

Professor Charles E. Mendenhall, of the 
University of Wisconsin, has been elected presi- 
dent of the American Physical Society for the 
year 1923 to succeed Professor Theodore Ly- 
man, of Harvard University. 

The Ecological Society of America at the 
Boston meeting elected as its president, Dr. 
C. C. Adams, of the New York State College 
of Forestry, Syracuse, N. Y.; as vice-president, 
Dr. G. A. Pearson, of Fort Valley Experiment 
Station, Flagstaff, Arise., and as secretary- 
treasurer, A. 0. Weese of .Tames Milliken Uni- 
versity, Decatur, 111. 

Dr. G. R. Lyman, of the Bureau of Plant 
Industry, Washington, has been elected presi- 
dent of the American Phytopathological So- 
ciety ; Dr. F. D. Fromme, of the Virginia Agri- 
cultural Experiment Station, vice-president; 
and Dr. R. J. Haskell of the Department of 
Agriculture, Washington, secretary-treasurer. 

The Society of Economic Geologists elected 
at the annual meeting the following offi- 
cers: J. E. Spurr of New York, president ; 
Professor Andrew C. Lawson, of the University 
of California, vice-president ; directors , Dr, L. 
C. Graton, of Harvard University; Dr. Ralph 
Arnold, of Los Angeles and New York, and 
Willet G. Miller, of Toronto, Canada, 

At the meeting of the Mineralogicai Society 
of America held at Ann Arbor, Mich., on De- 
cember 28, 29 and 30, the following officers 
were elected: For president. Dr. Edgar T, 
Wherry, Bureau of Chemistry, Washington, D. 
C.; for vice-president , Dr. George Frederick 
Kunz, New York City; for secretary, Frank It. 
Van Horn, Case School of Applied Science, 
Cleveland, 0.; for treasurer , Albert B. Peck, 


University of Michigan, for ediior, Walter F, 
Hunt, University of Michigan; for councilor 
1923-20, Esper S. Larsen, U. S. Geological 
Survey, Washington, D. C. 

The Perkin medal of the New York Section 
of the American Chemical Society will be pre- 
sented to Dr. Milton C. Whitaker, chemical en- 
gineer of New York City, at the regular meet- 
ing of the section at the Chemists' Chib, on 
the evening of January 12. The following pro- 
gram has been arranged : “Introductory re- 
marks,” by Professor Ralph H. McKee; “Im- 
pressions,” by Dr. A. A. Bachaus; “Whitaker 
and his Work,” by Dr. Arthur D. little ; “Pre- 
sentation,” by Professor Charles F. Chandler; 
“Acceptance,” by Dr. Milton D. Whitaker. 

Through tin official representative Belgium 
has dedicated at Stanford University at Palo 
Alto, Calif., a bronze statue in recognition of 
the services rendered to that country during the 
war by Secretary Hoover, who is a graduate 
of the California institution. 

Prince Gelasio Caetani, an engineer by 
profession, has been appointed Italian Ambas- 
sador at Washington. A dinner has been 
planned in his honor by the American Engi- 
neering Council of the Federated American 
Engineering Societies in Washington on the 
evening of January 12. 

Dr. W. Hellfaoh, professor of psychology 
at the Technological School at Karlsruhe, has 
been appointed Kulturminister for the state of 
Baden. 

At a meeting of the court of the University 
of Leeds profound regret was expressed at 
the retirement of Professor Smithells, after 
thirty-seven years’ service as head of the chem- 
istry department, to devote himself to scien- 
tific investigation in London. 

General C. G. Bruce and Colonel E. L. 
Strutt, of the Mount Everest Expedition, were 
given an official reception on December 15 in 
the Sorbonne, Paris, by the French Geograph- 
ical Society and the French Alpine Club. 

Dr. N. H. Barton, of the U. S. Geological 
Survey, has returned to Washington after 
nearly two years' field work completing the 
geologic map of Arizona for the State Bureau 
of Mines. While Mr. Darton was in Arizona 
the State University conferred on him the 
honorary degree of doctor of science in recog- 
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mtion of his work on the geology of the south- 
west, • 

Dr. Charles Lane Poor, professor of ce- 
lestial mechanics in Columbia University, has 
Iweti granted leave of absence for the second 
half-year. In January Dr. Poor will sail for 
South America, where he will visit Arequipa 
and other observatories. 

Dr. E, S. Handy, ethnologist and Mrs. Wil- 
lomdean Chatterton Handy, associate in Poly- 
nesian folk ways of the Bishop Museum staff, 
left Honolulu early in January to continue 
their researches in Polynesian native culture. 
After a short stay in New Zealand they will 
proceed to Taluti, where their work for the 
present year will be centered. 

E. A. $. Clarke, lately president of the Con- 
solidated Steel Corporation, has been elected 
secretary of the American Iron and Steel In- 
stitute. 

John Morris Weiss, until recently director 
of development of The Barrett Company, and 
Charles Raymond Downs, formerly chief chem- 
ist of the Barrett Company, and more recently 
engaged in special plant development work at 
the Buffalo plant of the National Aniline and 
Chemical Company, have formed a partnership 
as consulting chemists and chemical engineers 
with an office in the Ciiemists’ Building, New 
York City. 

The seventeenth annual dinner and reunion 
of the Cornell Society of Engineers will be 
held at the Fifth Avenue Restaurant, 200 
Fifth Avenue, New York, January 19. Presi- 
dent Livingston Farrand and Dean Dexter S. 
Kimball will speak. 

Dr. BiBLA Schick, professor of pediatrics 
at the University of Vienna, will deliver the 
fifth Harvey Society Lecture at the New York 
Academy of Medicine on Saturday evening, 
January 27. His subject will be “The preven- 
tion of Diphtheria/’ 

The Mann Juvenile Lectures of the Royal 
Society of Arts were delivered on January 3 
and 10 by Mr. C. R. Darling who spoke on 
<f The Spectrum, its colors, lines and invisible 
parts, and some of its industrial applications/* 

The Swiney lectures on geology, twelve in 
number, in connection with the British Museum 


(Natural History), are being delivered at the 
Royal College of Science, South Kensington, 
by Professor T. J. Jehu, who has chosen as 
his subject “Fossils and what they teach.” 

The centenary of the birth of Pasteur was 
celebrated by the Town and Gown Club, Austin, 
Texas, on the evening of December 21, 1922. 
The address on “Louis Pasteur, his life and his 
contributions to science and to humanity” was 
delivered by Dr. Henry Winston Harper, of 
the University of Texas. 

A stated meeting of the American Philo- 
sophical Society was held on Friday evening, 
January 5, in Philadelphia to commemorate 
the centenary of Louis Pasteur. Lawrence J. 
Henderson, M. D., professor of biological chem- 
istry at Harvard University, delivered an ad- 
dress on “The Life and Services of Louis 
Pasteur.” 

A joint meeting of the New York Sections 
of the American Chemical Society and of the 
Soci6t6 de Cbimie Industrielle was held on 
January 5 at the Chemists’ Club, New 
York City. A special program was ar- 
ranged commemorating the centenary of the 
birth of Louis Pasteur. Speakers were as fol- 
lows: Professor Gary N. Calkins of Columbia 
University; “Pasteur and the Science of Fer- 
mentation,” Professor John M. Nelson of Co- 
lumbia University; “Pasteur and Chemical 
Asymmetry.” Dr. John W. Churchman of Cor- 
nell University Medical School spoke on “The 
Selective Bacteriostatic Properties of Certain 
Dyes.” 

Mrs. Mabel Hubbard Bell, widow of Alex- 
ander Graham Bell, died on January 3 at the 
residence of her daughter, Mrs. David Fair- 
child at Chevy Chase, Md. Mrs. Bell never 
recovered from the shock of her husband’s 
death last August. She became completely 
deaf after an attack of scarlet fever suffered 
at the age of three years. It was in part 
through this circumstance that Mr. Bell made 
the experiments on phonetics that resulted in 
the invention of the telephone, and it was with 
the cooperation of Mr. Hubbard, Mrs. Bell’s 
father, that the practical development was car- 
ried out. It will also be remembered that Mr. 
Bell largely occupied himself with work for 
the Telief of the deaf. 
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At the second assembly of the League of 
Nations it was decided that cooperation among 
intellectuals in different countries of the world 
was a necessary step towards universal peace, 
and a Commission on Intellectual Cooperation 
was formed. A meeting of the three sub- 
committees of this commission, which includes, 
amongst others, Professor Einstein, Mine. Curie, 
Professor Bergson, M. Jules Destree (former 
Belgian Minister for Science and Arts), and 
Professor Gilbert Murray, opened in Decem- 
ber in Paris. The first sub-committee deals 
with bibliography, and consists of Professor 
Bergson, Mme. Curie, and M. Destr6e, Amongst 
others it has coopted Dr. Hagberg Wright (di- 
rector of the London Library). One of its 
aims is to institute an international bibliograph- 
ical bulletin and scientific review. It will also 
discuss the possibility of forming one or sev- 
eral large international libraries at which all 
Ijooks published in all countries will have to 
be deposited. 

A mission of ten graduates of the engineer- 
ing schools of Egypt has been sent to America 
by the Egyptian government to study manu- 
facturing methods in this country. They have 
been placed in various factories by the Depart- 
ment of Commerce and will work as employees 
while they are acquiring a knowledge of Amer- 
ican methods and machine-shop equipment. 

Dr. Carl Skuttsberg, director of the Bo- 
tanical Garden, Gothenburg, Sweden, and 
Bishop Museum fellow in Yale University, has 
completed his field work in Hawaii, Under 
the guidance of Dr. IT. L. Lyon and of other 
local scientific men, Dr. Skuttsberg made a sur- 
vey of four islands, with special reference to 
a comparison of Hawaiian endemic types with 
those of Juan Fernandez islands and with Al- 
pine flora. The results of his studies will ap- 
pear among the publications of the Bishop 
Museum. 

The material collected at Palmyra Island and 
Kingman Reef by a party consisting of Lorrin 
A. Thurston, David Thanura, Manuel Vascon- 
cellos and Theodore Dranga is said to be of 
considerable interest to students of the natural 
history of the Pacific. The primary purpose 
of the members of the expedition Avas obtain- 
ing sea shells for their private collections, but 
there ivcre also obtained for the Bishop Mu- 
seum representative series of Crustacea and 


echinodenns, some land shells and insects, and 
many species of fish,* some of them new to 
science. A special study was made of the 
giant Coconut crab, BWgus latro , 

Dr. S. C. Ball and Professor C. H. Edmond- 
son have submitted to the Bishop Museum a 
preliminary report of their expedition to Fan- 
ning Island, lying about 1,000 miles south 
of Hawaii. A fairly complete natural history 
survey of the island and its reefs was earned 
out. Marine Crustacea and echinodenns were 
found in abundance and a considerable collec- 
tion of marine molluscs was obtained. The pre- 
dominant terrestrial animal on all islands of 
the group is the land crab, Cardisoma carnifex , 
present in hundreds of thousands. One object 
of the visit was to secure specimens of the two 
land birds, a paroquet, Coriphylm kuhli f and 
a warbler, Tartare sp . The former was found 
abundant, but the latter less ho. Skins and 
photographs of nine sea and shore birds living 
on Fanning were also secured. The party 
brought back 21 species of plants, 50 species 
of insects, in addition to fishes and lizards. 
There was little of ethnological interest to be 
obtained. The expedition was made possible 
through the courtesy of the Pacific Cable 
Board, which granted the use of the schooner 
H. M. S. Tangaroa (Captain Menmuir). The 
staff of the cable station and the officers of 
the local Copra Company contributed much to 
the success of the work. 

The Forest School of Yale University is 
the recipient of a valuable table from the 
Philippine Islands, the gift of the alumni of 
the school who are employed in the Philip- 
pine Forest Service. This table is of Narra 
wood, 6 feet by 18 feet in size. It was orig- 
inally presented by the old Spanish Forestry 
Bureau, known as the Manila Botanical Gar- 
den, to the mayor and council of Manila in 
1886. After the American occupation the table 
was used for some time by Governor General 
William Howard Taft. When Mr. Taft left, 
it passed into private hands and was recently 
acquired by the director of the Philippine For- 
est Service, Arthur F, Fischer, and other Yale 
alumni. The table is inlaid with an inscrip- 
tion in Camagon wood denoting its origin and 
disposition. Forty-six kinds of Philippine 
woods were used to manufacture the table; 
each sample is numbered and identified for 
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addition to the school collection! which has 
for many years been the largest of its kind 
in the United States*, The table will be used 
in the new forestry building, Sage Hall, the 
gift of William H. Sage, Yale, '65, which is 
being erected on Pierson-Sage Square and will 
be completed during the coming summer. 

With a view toward putting temperance 
work in Japan on a sounder basis through the 
use of fact rather than opinion or sentiment, 
a chair of alcohol research is to be established 
at one of the Japanese universities. To this 
end Mr. Shyozo Aoki, of Tokyo, a retired mer- 
chant of Osaka, has established a foundation 
known as the Aoki Kyoseikae (Reform So- 
ciety), granting to it the sum of 100,000 yen 
($60,000), to be used in placing in one of the 
universities of Japan a chair of alcohol re- 
search. This decision results from efforts of 
the American Association for Alcohol Research, 
founded in 1921 by Captain Richmond P. Hob- 
son, now seeking a similar endowment for a 
chair of alcohol research in an American uni- 
versity. 

A despatch from Toronto to the London 
Times reports that Sir Robert Falconer, presi- 
dent of the University of Toronto, in answer 
to British criticism, says that “insulin,” the 
recently discovered gland extract for use in 
the treatment of diabetes, has been patented 
for one reason only — the protection of the 
public. It is a means of making certain that 
the extract will always be of proper strength 
for effective use. Professor Macleod, for the 
medical faculty, explains that if the univer- 
sity had not patented “insulin,” some com- 
mercial company would have done so, and ob- 
tained a monopoly. “The holding of the pat- 
ents has already justified itself in permitting 
the university to undertake large-scale pro- 
duction so as to work out thoroughly, satisfac- 
tory methods for the production of uniform 
potency and minimum toxicity.” The univer- 
sity authorities hope that “insulin” will be 
freely supplied to physicians in general prac- 
tice early next year. 

The Department of Commerce announces 
that the compilations made by the Bureau of the 
Census show that 1,032,009 deaths occurred in 
1921 within the death registration area of con- 
tinental United States, representing a death 
rate of 11.6 per 1,000 population as com- 


pared with 13.1 in 1920. The rate for 1921 
is the lowest rate recorded in any year since 
the beginning of the annual compilations in 
1900. The death registration area (exclusive 
of the Territory of Hawaii) in 1921 comprised 
34 states, the District of Columbia, and 16 
cities in non registration states, with a total 
estimated population on July 1 of 88,667,662, 
or 82.2 per cent, of the estimated population 
of the United States. The death rate from 
cancer increased from 83.4 per 100,000 in 1920 
to 86 in 1921. Some of the other diseases for 
which the rates increased are diphtheria, ty- 
phoid fever, appendicitis, scarlet fever, diabetes 
and puerperal fever. The fatalities caused by 
automobile accidents and injuries show an in 
crease from 10.4 per 100,000 in 1920 to 11.5 
in 1921. A marked decrease is shown in the 
death rate from tuberculosis, which was 99.4 
in 1921 as compared with 114.2 in 1920; also 
in the death rate from influenza and pneu- 
monia (all forms) which was 99.8 in 1921 
against 208.3 in 1920. The rates for 
measles, nephritis, bronchitis, whooping cough, 
heart disease and diarrhea and enteritis also 
declined. 

Thk first meeting in the interest of applied 
psychology, held in Berlin recently, was organ- 
ized by the group for applied psychology, made 
up of members of the Gesellchaft fiir experi- 
mentelle Psychologic. The correspondent of 
the Journal of the American Medical Associa- 
tion reports that of the many fields of applica- 
tion of psychology, only one was considered at 
this meeting; namely, industrial or vocational 
psychology, which, dealing with psychotech- 
nieal procedures for establishing experiment- 
ally the qualifications of applicants for in- 
dustrial positions, has awakened, since the war, 
marked public interest. During the intervals 
between transactions, opportunity was given 
to inspect the psycho technical apparatus of 
various industrial plants. The first part of 
the session was devoted to the exhibition of 
the many paychotechnical methods used in es- 
tablishing various findings of industrial signifi- 
cance. At the clone of the session, a resolu- 
tion was adopted to the effect that all persons 
who, in an offtcjtf capacity, have to do with 
vocational guidance should accord to psychol- 
ogy the important place it deserves. 

The Boston Transcript writes: “Colonel E. 
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Lester Jones, diredtor of the Coast and Geodetic 
Survey, wanted ithe modest sum of $40,000 to 
enable him to complete wire drag work on the 
North Atlantic seaboard. General Lord, direc- 
tor of the ‘budget, cut the item out of the ap- 
propriation bill, and now Representative 
Shreve, of Pennsylvania, chairman of a sub- 
committee on appropriations, declares himself 
incapable of overriding the decision of General 
Lord. This means that unless the maritime in- 
terests can bring sufficient pressure to bear on 
the committee on appropriations or General 
Lord or both wire-drag work extending prac- 
tically from Newburyiport along the Maine 
coast to the Canadian line must be abandoned. 
The Coast Survey has performed a remarkable 
service in clearing coastal waters of the 
boulders which infest them, most of them un- 
known, and yet many almost directly in the 
path of coaiStwise shipping. It will be recalled 
that a few years ago off Boston harbor one of 
the great battleships came within something 
like fifteen feet of striking a hidden rock that 
might easily have torn her side open and let 
her go down into one hundred feet of water. 
A little later it was necessary to wire drag 
Salem harbor ito permit the entrance of another 
battleship, and twenty-five boulders were re- 
moved during the process. The work had pro- 
ceeded as far as Newburyport harbor, and 
Colonel Jones estimated that with the new and 
improved drags he is using $40,000 would en- 
able him to dear the whole American coast 
The work must be done eventually, and the ap- 
propriation officials may have a hard time ex- 
plaining why it is being delayed.” 


UNIVERSITY AND EDUCATIONAL 
NOTES 

The Philadelphia College of Pharmacy and 
Science is endeavoring to raise $2,000,000 for 
expansion of its work, and has already raised 
the sum necessary for a building site, which 
has been purchased. It is planned to use the 
$2,000,000 for a group of buildings, with equip- 
ment, and in providing an adequate endow- 
ment. Rear Admiral W. C. Braisted, formerly 
surgeon general of the Navy, is the president 
of the college. 

Bates Coujdge has received an anonymous 


gift of $60,000 toward its million- dollar en- 
dowment fund. Including the $200,000 condi- 
tionally promised by the General Education 
Board, this brings the fund total to $660,000. 

The University of Glasgow has received a 
gift of £25,500 from Mr. Henry Meehan, of 
Meehans, Limited, engineers and contractors, 
Glasgow, for the foundation of a new chair 
of public health. t 

On the death, recently, of Mr. Gemmell, 
brother of the late Dr. Samson Gemmell, regius 
professor of medicine in the University of 
Glasgow, the fortune which passed to him on 
the death of Dr. Gemmell, amounting to ap- 
proximately £100,000, has been bequeathed to 
various Glasgow institutions. The sum of 
£20,000 is left to the trustees of the university 
for the purpose of endowing a chair in the 
faculty of medicine or science, to be known 
as the Samson Gemmell chair. The choice 
of subject is left to the trustees. 

At Clark University Assistant Professor 
E. Melville has been promoted to a full pro- 
fessorship of mathematics. 

Dr. A. E. Young, professor of mathematics 
at Miami University, has resigned to accept 
position with the Standard Oil Company at 
Pittsburgh. 

Dr. Hugh S. Taylor has been promoted by 
the trustees of Princeton University to a full 
professorship in the department of chemistry, 
with the title of professor of physical chemistry. 

W. W. Rubhy, assistant geologist of the 
U. S. Geological Survey, has been granted 
leave of absence to accept an instructorship 
at Yale University for the current year. 


DISCUSSION AND CORRESPOND- 
ENCE 

A PROPOSAL FOR WILD PLANT CON- 
SERVATION 

The state of Vermont, well noted for rare' 
plants — ferns and flowers — in considerable 
abundance, recently awoke to the fact that 
its flora was threatened with extinction. Plants 
formerly abundant were becoming rare and 
some rare plants were disappearing from lo- 
calities where they had been fairly frequent.. 
This applied particularly to various species 
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of orchids and alpine plants with which Ver- 
mont had been rather abundantly supplied* 

Investigation pointed to the commercial col- 
lectors of live plants as responsible. For such 
transplantation, it was suggested that the 
plants would beautify grounds and gardens, 
and would, perhaps, delight a greater number 
of people than if they remained in the Ver- 
mont woods. Against this, it is to be noted, 
first, that a high percentage, especially of 
orchids and alpines, would die in moving. 
Even arbutus, one of the most difficult wild 
plants for transplanting, has been offered for 
sale. A second point lies in the fact that a 
considerable number of disappearing forms 
are capable of rather easy and economic arti- 
ficial propagation. For example, the Goldie 
Fern and others may be readily grown from 
spores under cool greenhouse conditions, and 
the plants so produced are in much better con- 
dition for transplanting than specimens pulled 
up by the roots from the wild. In other words, 
it is not necessary to deplete the wild supply 
of such plants in order to supply the market. 

In any event, Vermont decided that it wished 
to keep its own, to maintain its wild flora in 
approximately its original condition. Under 
the leadership of the Vermont Botanical So- 
ciety, a first general game law for plants was 
drawn up, and in 1921 was passed by the 
Vermont legislature. This law provides that 
a specified list of rare plants shall be es- 
tablished as a protected list, and may not be 
collected for commercial exploitation. Further, 
botanists are restricted to two specimens per 
season of the plants named in the list. 

The Vermont Law has been made the text 
of an article in the “American Fern Journal” 
for September, 1022, in which the action of 
Vermont is cited as an example worthy of 
imitation. Other states are also losing large 
numbers of their rare plants. It is suggested 
in this article that each state should first study 
its own situation and then draw up a list of 
the plants within its border's which seem most 
in need of protection. 

The article further suggests that another 
type of protection will be necessary in the 
case of particular species which grow in 
swamps or other regions threatened by agri- 
cultural or industrial development. For ex- 


ample, the climbing fern, common in a few 
places in Connecticut, and for which the first 
law protecting plants was passed thirty or 
forty years ago, is now threatened by the fact 
that its habitats are desirable places for the 
cultivation of tobacco. The rare hart's tongue 
fern, in its best locality in central New York, 
is threatened by quarrying interests. The only 
way by which such plants as these can be pro- 
tected is by the esta b l ishm ent of reservations 
or sanctuaries of the nature of wild natural 
gardens. 

The “Fern Journal” article, above men- 
tioned, has been reprinted for general distri- 
bution throughout the country in the hope that 
it may reach organizations and individuals in 
various states who would be interested to start 
action in their states similar to that taken in 
Vermont. For this purpose the original arti- 
cle has been somewhat revised and has been 
reprinted with cover pages, and with addi- 
tional illustrations of rare plants. Sample 
copies will be sent to those interested by appli- 
cation to Dr. R. C. Benedict, Brooklyn Botanic 
Garden, Brooklyn, New York. The type of 
the reprint has been held for reprinting so 
that any organization interested may be able 
to order additional copies at printer's prices. 
Arrangements have been made to deposit the 
type plates with Mr. P. L. Ricker, secretary- 
treasurer of the Washington chapter of the 
Wild Flower Preservation 'Society, and future 
orders will be procurable through him as re- 
quired. 

It may be objected by someone that such 
a law, without enforcing machinery, is useless 
and even undesirable, but the fact remains that 
the original climbing-fern law, to which the 
same objection might have been raised, was 
apparently effective in protecting the plant 
from extinction. Again the necessary com- 
munity action incident to the study of the 
situation leading to the proposal of such a 
law would be highly educative to the people 
at large, and if a number of states should 
undertake joint or simultaneous action, the de- 
sired result of restricting a mischievous and 
unnecessary depletion of rare native wild 
plants would probably be achieved. The 
Brooklyn Botanic Garden is cooperating with 
the Fern Society to the extent of ordering and 
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distributing one thousand copies of the first 
reprinting of the article. 

C. Stuabt Gacjkr 

THAT CHEMICAL SPELLING MATCH 
AGAIN 

So much has been said and written about this 
subject since my first note appeared in Science 
September 29, flint I am going to make a 
further suggestion along the same line. 

Requests have come from different universi- 
ties for details regarding the match, as well as 
for a list of chemical fonmdte which we used 
in connection with our spelling match. Only 
one euoh list could be supplied, however, but 
if enough interest is aroused in the matter, I 
shall endeavor to prepare a much larger and 
more comprehensive list, which might eventu- 
ally toe published in hook form. 

Much valuable information about a substance 
is contained in its chemical formula. There- 
fore, the ability to ascribe the right formula 
to a given substance, without consulting the 
literature, is an accompli sfhment coveted by all 
chemists. 

Formerly competition was the life of trade, 
but this desirable quality has gradually dis- 
appeared as the combining power of the 
traders developed. 'Competition, however, re- 
mains the motive power in the life of nearly 
every student, and 'the chemical spelling match 
offers one of the best opportunities for speo- 
tacular competition in the field of intellectual 
pursuits. 

There is no -danger of ever exhausting the 
supply of formal© in any chemical spelling 
match. Even if the “walking encyclopedias” 
that we hear so much about should get into 
the contest they would doubtless be spelled 
down (before the hundredth part of the words 
had been pronounced. Nevertheless, it would 
be interesting to know who the All-American 
champion chemical epeller is. 

Should the subject elicit sufficient interest 
the country could -be divided into twenty-four 
or more districts and all higher institutions of 
learning within each district compete for first 
prize; and then for the somi-linal contests the 
winners in the northwest districts would assem- 
ble and spell for the championship of the 


northwest, and in like manner a champion 
would be selected from the southwest, one from 
the southeast, one from the northeast, one from 
the north central, and one from (the south cen- 
tral districts. These six winners in the semi- 
finals should then meet for the national cham- 
pionship battle. 

Should the contests prove as interesting and 
valuable as anticipated, Canada, Groat Britain 
and Australia might want to send representa- 
tives to the final matches. Eventually we 
might even go farther than -this. The chemical 
formula is the same the world over, and there 
is no reason why chemistry students all over the 
world should not have an opportunity to com- 
pete for so unique an honor. 

The general establishment of these contests 
would stimulate the study of chemistry every- 
where, and would therefore mark a long step 
toward greater efficiency in teaching as well 
as research. The details of these spelling 
matches would of course be worked out as the 
subject develops. It would appear that, in the 
selection of the winners in tooth semi-final and 
final matches, no one should be declared a 
winner who had not won at least three out of 
five contests with his opponent. 

We have our world's champion boxers, 
tennis players, scullers, runners, jumpers, 
vaul tiers, etc., and would it not toe in keeping 
with the march of events to establish an intel- 
lectual event of this sort which combines the 
elements of sport and usefulness. 

Spelling matches could not toe supported by 
the gate receipts, and in order to defray the 
expenses of the contestants, other means of 
support would have to toe provided. This and 
numerous other details would be handled toy a 
committee. As chairman of such a committee 
I know of no one who would toe more suitable 
‘than Dr. Edwin E. Blosson, of Washington. 
D. C. 

If he would consent too serve in this capacity 
I should confer upon him this high office, with 
all the honors, rights and privileges thereunto 
appertaining. 

Make the reward for this championship ‘large 
enough and contestants will come from all the 
leading countries of the world. Aye. tohev 
would come 



January 12, 1028] 


SCIENCE 


55 


From Greenland's icy mountains, 

And from India's coral strand; 

From Africa's sunny fountains," 

And from Russia 's benighted land. 

WANTED — A Scientific sport who will establish 
a prize for the World's Championship in Chem- 
ical Spelling. 

C. A. Jacobson 

Morgantown, W. Va. 

A SCIENTIFIC CLEARING HOUSE 
A personnel file for American investigators 
in the biological and physical sciences and 
their related technologies has been established 
in Washington, D. C., by the Research Infor- 
mation Service of the National Research 
Council. This directory of living research 
workers now lists approximately 14,000 names. 
A report describing the whole project, with 
illustrations based upon the personnel records 
of American psychologists, has just been issued 
as Bulletin Number 22 of the Council. 

When these files were started, some two years 
or more ago, it was believed that such a record 
of research workers throughout the country and 
their scientific activities would, when classified, 
be widely useful; and experience has shown 
that through the system installed, facte as to 
the characteristics, interests and research activi- 
ties of investigators can he expeditiously 
assembled. 

As now organized the personnel file con- 
tains records of investigators in the following 
major groups of science and technology: 
(1) Agriculture, (2) Animal biology, (3) An- 
thropology, (4) Astronomy, (5) Chemistry, 
(6) Economics and statistics, (7) Education, 
(8) Engineering, (9) Geology, (10) Geogra- 
phy, (11) Mathematics, (12) Medicine, (13) 
Plant biology, (14) Physics, (15) Psychology. 
Several of these groups have been further sub- 
divided as need has arisen. The files of . 

records for economics and statistics and for 
education remain to be developed, but the data 
for investigators in other fields are now in 
useful form* 

The original records of these investigators 
are supplemented by a mechanical punch-card 
system (Findex). The original file, arranged 
alphabetically, is consulted for information 
about any investigator whose name is known ; 
the mechanical file, classified by subject, is (son- 


suited for names of investigators having pre- 
scribed qualifications. Through this punch- 
card system it is the matter of but a moment 
to obtain from any of the major groups a list 
of people of specified age, experience, achieve- 
ment, research interest, and so forth. By a 
single operation selections of names of those 
meeting any required research specification or 
combination of specifications can be made. 

The usefulness of a comprehensive catalogue 
mechanically operated for obtaining names of 
specialists is almost too apparent to need men- 
tion. But the personnel file promises to func- 
tion even more widely and efficiently as a clear- 
ing-house for research people who wish to com- 
municate with one another about common or 
related problems. With a minimum of time 
and effort the Research Information Service 
has frequently been able to furnish a half 
dozen references to current investigations re- 
lated to that being carried on by some isolated 
investigator. Such contacts bring mutual ad- 
vantages and are in accordance with a growing 
movement to encourage coordination rather 
than duplication of research. The overlap of 
activity, too, in the various sciences makes evi- 
dent the usefulness of such a central clearing- 
house. 

A personnel service specializing in living 
sources of research information is no less im- 
portant than a bibliographic service special- 
izing in printed sources. Neither can replace 
the other -but each has its place in helping Jo 
furnish a foundation for science and research. 
Both types of service are rendered by the Re- 
search Information Service. Those in need of 
either kind of assistance are invited to write to 
Research Information Service, 1701 Massachu- 
setts Avenue, Washington, D. C. 

Harold C. Bingham 

Assistant Diexotoe, 

Research Information Service 


QUOTATION 
VOLUNTARY STUPIDITY 
Expressing the conviction that any legis- 
lation attempting to limit the teaching of the 
doctrine of evolution would be a “profound mis- 
take,” the American Association for the Ad- 
vancement of Science, at its opening session 
on Tuesday, at Cambridge, Mass, (the seat of 
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Harvard College) went on record as affirming 
that no scientific generalization is more strongly 
supported by the thoroughly tested evidence 
than is that of organic evolution. 

A scientific generalization, as we understand 
it, means a general truth based on the great 
mass of scientific data that has been compiled 
since science attained the exactness and defi- 
niteness that could make it the basis for reach- 
ing conclusions regarding the nature of life. 

The men who form the association which has 
taken this action looking toward a public teach- 
ing of the doctrine which has been considered 
basic in the development of the system of 
knowledge are the best equipped students and 
minds in the country. If the lawyer is not to 
be accepted as authority in his field, if the 
jury which is called upon to determine cases 
can not accept the testimony of the experts 
in various lines which is laid before them in 
an effort to mete out justice; in a word, if the 
expert in any line is to be debarred, and his 
learning and studies discounted, then we have 
arrived at a point where further progress for 
the race is impossible. The men who are en- 
gaged in America, and the world over, for that 
matter, in endeavoring to build up a body of 
knowledge useful for the advancement of the 
race do not profit greatly by this labor. The 
fact is, they could do many other things that 
would bring them greater compensation. This 
being true, and the fact that life’s blood is 
spent in an endeavor to gain information that 
will be of welfare to humanity, when consid- 
ered, should at least make the general public 
pause and say these men have put forth their 
greatest efforts in attempting to gain knowl- 
edge. It is at least due them that we should 
weigh and consider what they would have us 
know. 

We hold no brief for the particular doctrine, 
or as they call it “generalization” of evolution. 
If people choose to believe that they “sprang 
from monkeys” that is their affair. The old 
joke in which the man who voiced this belief 
was told by his hearer that evidently “he didn’t 
spring very far” was probably as true of the 
one as the other man in the conversation. 

The point lies here. What the best minds of 
the country believe and would teach, that is 
the thing which should be promulgated in 
schools. Those who know less are not the ones 


who should set themselves up as judges as to 
what the youth of the country should be taught. 
Two other things should be kept in mind. One 
is that the schools to-day are not principally 
engaged in pouring stuff into the noggin of 
the pupil. They are busily engaged in teach- 
ing him how he can learn things for himself. 
The other big thing to keep in mind is that 
beliefs and teachings are more or less a mat- 
ter of fashion, ideas and thoughts that are 
held for a period of years wane and are dis- 
credited, then again they come back into fash- 
ion and favor. 

Only recently in North Carolina we have had 
a remarkable instance of the absurdity of the 
fight on evolution. At a state-wide denomina- 
tional gathering in which one of the leaders 
in education in tho state was expected to be 
grilled for his utterances on “evolution,” he 
preached such an inspirational sermon as to 
carry the convention off its feet. The man 
who had digested the evolutionary theory had 
still not forgotten his Bible and his God. 

So it must be with any body of educators 
who endeavor to teach the best that is known 
to the nation’s young. Thoir mind must not be 
closed to great truths no matter from what 
source they may come. Their faith must not 
be so small as to be shaken by the “generaliza- 
tions” of modern science. 

We must still prove all things, and hold 
fast to that which is good. The way to ac- 
complish that is by learning all that may be 
learned and not by rejecting all that can be 
rejected, else will it bo said with the truth, 
that the blind lead the blind , — The Asheville 
Advocate, 


DEVELOPED AND POTENTIAL 
WATER POWER OF THE 
UNITED STATES 

In 1008 the Bureau of the Census made a 
special census of the developed water powers of 
the United States for the report of the National 
Conservation Commission (Senate Doc. 676, 
60th Cong., 2nd session). The data collected 
were also published by the U. S. Geological 
Survey in Water-Supply Paper 234, “Papers on 
the conservation of water resources.” This cen- 
sus showed that there were in the United States 
31,537 water power plants of all sizes, whose 
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water-wheel capacity was 5,356,880 horsepower. 
An examination of the returns indicated that 
many very small plants were included, as the 
records showed only 602 plants whose water- 
wheel capacity was more than 1,000 horsepower. 
The total capacity of these 602 plants was de- 
termined to be 3,900,000 horsepower, leaving 
1,457,000 horsepower distributed among 30,935 
plants, which thus had an average capacity of 
only 47 horsepower. 

The U. S. Geological Survey, in 1921, made 
a compilation of data showing the developed 
water power in the United States in plants of 
100 horsepower or more. The data were col- 
lected by district engineers of the Survey by 
correspondence or by personal visits to the 
plants. Information was furnished by the Cen- 
sus Bureau in regard to the total water power 
and number of plants in manufactures in the 
District of Columbia, Kentucky, Indiana, Vir- 
ginia, Maryland, Delaware and West Virginia. 
The figures for Maine were furnished by the 
Maine Water Power Commission. The results 
of the compilation, which are shown in the ac- 
companying table, are considered to be reliable. 
The figures given for some of the States, espe- 
cially Massachusetts, New York, New Jersey, 
and some of the Southern States may be sub- 
ject to revision on account of incomplete 
returns. 

The table shows that at present there are in 
the United States 3,116 water-power plants of 
100 horsepower or more, with a total capacity 
of installed water wheels of 7,852,948 horse- 
power. Of this total 79 per cent is in public- 
utility plants and 21 per cent in manufacturing 
plants. It is of interest to note that the census 
of 1908, which embraced plants of all sizes, in- 
cluded 10 times as many plants as the present 
report, which embraces only plants of 100 
horsepower or more. 

New York still maintains its position as the 
leading State in the amount of developed water 
power, with 1,291,857 horsepower; California 
is a close second, with 1,149,099 horsepower; 
Washington is third, with 454,356 horsepower; 
Maine closely follows in fourth place, with 449,- 
614 horsepower, and Montana is fifth with 
344,420 horsepower. 

To permit a comparison of the developed 
water power with the total water-power re- 


sources a table is included showing the maxi- 
mum and minimum potential water power of 
the United States. This table is based on esti- 
mates made by the U. S. Geological Survey in 
1908 for the National Conservation Commission 
and revised by the Commissioner of Corpora- 
tions for his report on water power developed 
in the United States, 1912, and by the U. S. 
Forest Service in 1916. 

In comparing the figures of developed water 
power and potential water power for any 
State or group of States as given in these two 
tables, the basis for the data in the tables should 
be kept clearly in mind if gross and absurd 
errors are to be avoided. The potential water 
power of the United States was determined by 
dividing the rivers into sections of different 
lengths, the length depending on the slope of 
the channel, and the fall and flow of each sec- 
tion were determined from the best information 
available. With these factors the potential 
water power of each stream was determined on 
the assumption of an efficiency of 76 per cent, 
in the water wheels. The portions of the 
streams where the slope is so small that water 
power can probably never be profitably de- 
veloped were not included. 

The minimum potential water power is 
based on the average flow of the two seven- 
day periods of lowest flow in each year of 
record. This, of course, does not give the 
absolute minimum flow, but for all practical 
purposes potential water power based on this 
flow may be considered as continuous power. 
The maximum potential water power is based 
on the flow available for 50 per cent, of the 
time. The use of storage was not considered 
in making estimates of either minimum or 
maximum potential water power. The esti- 
mates of both the minimum and maximum po- 
tential water power are considered conservative. 

It is the general practice in the construction 
of water-power plants to install hydraulic 
machinery capable of utilizing stream flow far 
in excess of the absolute minimum and much 
in excess of the flow used in determining the 
minimum potential water power as given in the 
table. This practice is forcibly brought out 
by comparing the minimum potential water 
power with the total capacity of water wheels 
installed in water-power plants in some of the 
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New England States. If all the water power 
of the United States were to be similarly de- 
veloped, it would probably be necessary to in- 
stall plants having three or four times the 
capacity of the estimated minimum potential 
water power as given in the table. This con- 
dition should be fully considered in estimating 
th6 amount of potential water power that may 
still be available in any State at the present 
time. 


SPECIAL ARTICLES 
THERMIONIC EFFECTS CAUSED BY ALKALI 
VAPORS IN VACUUM TUBES 

A tungsten filament was mounted in a 
vacuum tube in the axis of a cylindrical anode 
consisting of three parts insulated from one 
another. In this way, on the guard ring prin- 
ciple, the electron emission from the central 
portion of the filament could be measured, so 
that effects due to the cooling by the leads were 
eliminated. With metallic crosdum in the tube 
at 25° C. the cmsium vapor forms an adsorbed 
film consisting of a single layer of atoms com- 
pletely covering the filament even at filament 
temperatures of 600° K. or more. The stability 
of this film appears to be due to the fact that 
the electron affinity of a tungsten surface 
(Richardson work function, 4.52 volts) is 
greater than that of caesium ions (ionizing po- 
tential, 3.90 volts). When a caesium atom 
comes close to a tungsten surface, the tungsten 
thus robs the caesium atom of its valence elec- 
tron and leaves it in the form of a univalent 
positive ion. This ion, however, tends to be 
held iby a strong force to the tungsten surface 
because of the negative charge induced in the 
metallic surface by the close proximity of the 
positive charge of the ion. 

The presence of such films is shown experi- 
mentally by the very high electron emission and 
by measurement of the contact potential with 
respect to a second tungsten filament held at 
such temperature that the cmsium has evap- 
orated off. 

In the presence of minute traces of certain 
electro-negative gases, adsorbed films of the 
atoms of these gases are formed on the tung- 
sten, resulting in an increase in the electron 
affinity of the surface and a corresponding de- 
crease in the normal electron emission (in ab- 


sence of cmsium). But the tendency of the 
cmsium to be held by such a surface has there- 
by been increased, with the result that the 
cmsium film remains on the surface at an even 
higher filament temperature. The film then 
consists of two layers, each of atomic thickness, 
the first being of electro- negative, the second of 
electro- positive atoms (ions). 

In this way the cmsium film remains intact 
up to tempo ratures of about 900° K., and at 
this temperature ('below a visible red heat) 
emits saturation currents of about 0.3 amperes 
per square cm. of filament surface. At higher 
temperatures the cmsium film evaporates off in 
part and the electron emission falls rapidly. 
On lowering the temperature the cmsium film 
reforms and the electron emission return* 
to its former value. At temperatures be- 
low those at which evaporation is ap- 
preciable, the saturation current from acmsiura- 
oovered surface is expressed within the prob- 
able error of temperature measurement, by 
Dushman’s equation* 

i =r; 60.2 T^c-bo/T amp8. ) per cm,'~ 
where b (} 16000 degrees. This corresponds to 

a value of 1.38 volts for the Richardson work 
function. It is of interest to note that b 0 ap- 
pears to be practically the same whether the 
cmsium is adsorbed directly on tungsten or on 
the adsorbed electro- negative film. The elec- 
tron emission thus depends primarily on the 
nature of the atoms forming the actual sur- 
face layer and is not materially dependent on 
the atoms that lie under these. 

When a tungsten filament is heated above 
1000° K. in cmsium vapor at room tempera- 
ture, the electron emission falls to negligible 
values although a large fraction of the surface 
may still be covered with adsorbed cmsium. 
This is due to the fact that there is a linear 
relation between 0, the fraction of the surface 
covered by caesium, and the logarithm of 
the saturation current At 800° K. the ratio 
between the emission from a cmsium film 
(0 = l) and from a pure tungsten surface is 
about 10 20 . Thus every change of 0.05 in the 
value of 0 causes a ten-fold change in the 
emission. By the time 0 has fallen to 0.7 the 
emission at 800° or 900° is negligible. 

When the c cesium evaporates from the sur- 
face film at temperatures in the neighborhood 
of 1,000° K. it does so in the form of neutral 
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atoms. Although the electron affinity of a pure 
tungsten surface is greater than that of the 
cesium atom the electron affinity of a surface 
partly covered by casium may be less. This 
does not prevent the cesium in the surface film 
being in the form of ions, for the electron 
affinity that is involved in the formation and 
stability of these ions in the surface is not 
that of the surface of the filament but rather 
that of the pure tungsten layer underlying the 
cesium film. As the cesium ions evaporate 
from a largely covered surface they take up 
electrons as soon as they get out of the sur- 
face film, for the filament surface, from the 
position they are then in, has less electron 
affinity than the ions. 

The electron affinity of a surface partly cov- 
ered with casium is a linear function of & as 
follows : 

* 0 = ¥. ~ & (9 U ~ fj 

where cp^, 9 , are respectively the electron 
affinities of pure tungsten and a cesium film, 
while 9 ^ is the electron affinity of the surface 

when 0 is the fraction of its surface covered 
by cesium. Placing = 4.52 volts; q> r# = 
1.38 volte and making 9^ equal to the ionizing 

potential of cmsium (3.00 volts) we find 
© = 0.20. Therefore when 20 per cent, of a 
tungsten surface is covered by cesium atoms, 
the electron affinity of the surface is the same 
as that of caesium ions. 

Thus when the filament temperature is raised 
to a point such that 0 is in the neighborhood 
of 0.2, positive ions (begin to escape from the 
filament without combining with electrons. This 
result, first found experimentally, occurs at a 
certain critical temperature in the neighbor- 
hood of 1150° K., depending to some extent 
on the preasure of cmsium vapor and the condi- 
tion of the filament surface. 

The surface of the filament is in one of two 
states which we may denote by « and /? and 
the transition between these is discontinuous. 
At a given time part of the filament may be in 
one state while an adjacent part at the same 
temperature is in the other state, there being 
a sharp boundary between the two regions 
which boundary may be made to move along 
the filament at any desired velocity. 

In the « state 0 is more than 0.2, the surface 


being largely covered by cmsium. The cesium 
evaporates in the form of neutral atoms, 
although as the critical temperature is ap- 
proached an increasing f raction may leave as 
positive ions. 

In the /} state 0 is ordinarily very much lees 
than 0.2 and all caesium which leaves the sur- 
face is in the form of positive ions. Since 
every atom that strikes the surface condenses, 
the rate of production of positive ions is equal 
to the rate at which casium atoms strike the 
filament. Thus from the kinetic theory we cal- 
culate that the saturation positive current 
*, » 

i = — , - — 0.3b7-^_amps./ om. 2 

+ \j2nmkT yr 

where p is the pressure of caesium vapor in 
bars, m is the mass of an atom of caesium, e 
the charge of an electron, k (the Boltzmann con- 
stant and T is the absolute temperature of the 
bulb. The rate of generation of positive ions 
is thus independent of the filament tempera- 
ture provided this is above the critical tem- 
perature. It is- also the same for all filament 
materials which give the effect It is proposed 
that any electrode which generates 'positive ions 
be called a genode . 

Experiments show that the maximum posi- 
tive ion currents obtainable from a genode are 
in fact, above a certain temperature, inde- 
pendent of the genode temperature, are pro- 
portional to the vapor pressure in accordance 
with -the above equation, and are the same for 
tungsten, molybdenum, carbon or nickel. 

It is necessary to apply a certain negative 
voltage to the cylinder to draw off all the ions 
generated by the genode. Above this voltage 
the currents appear to be absolutely independ- 
ent of voltage (much more so than in the case 
of electron emission). Below this voltage the 
positive ion current is limited by space charge, 
the current being proportional to the 3/2 power 
of the voltage but being smaller than in the case 
of electron currents between similar electrodes 
in the ratio of the square roots of the masses of 
the electron and the cesium ion (1 : 490). 

The measurement of the ion generation 
affords an apparently extremely accurate meth- 
od of determining the vapor pressures of alkali 
metals. For example at a bulb temperature of 
24° C. the maximum positive ion current in 
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csesium vapor is 32 X 10 -6 amps./cm. 2 from 
which the vapor pressure is calculated, by the 
equation given above, to be 0.00166 bar. 

The conditions near the critical temperature, 
where both the a and /3 surface phases may be 
present together, are probably analogous (to 
those assumed in van dor Waals’ theory of 
the transition between liquid and gas. In the 
ft phase near the critical temperature there ia 
probably an atmosphere, extending out to a dis- 
tance of several Angstrom units from the sur- 
face of the filament, containing electrons and 
a slight excess of positive ions. If the tem- 
perature is lowered the attractive forces cause 
a condensation to the a phase which has a much 
higher concentration of positive ions. At still 
lower temperatures, the ions probably settle 
down into a definite monatomic adsorbed film. 
Under proper conditions the velocity of propa- 
gation of the boundary between the two phases 
has 'been observed experimentally. 

If a thoriated tungsten filament is used in 
experiments with cesium vapor it is found 
that both the electron emission and the ion 
generation disappear if the filament is first 
given a heat treatment by which an adsorbed 
film of thorium is brought to the surface. This 
result is in full accord with the theory out- 
lined above, for the electron affinity of a fully 
active thoriated filament is only 2.94 volts. 
Since this is less than the electron affinity of 
the cccsium ion we should not expect the caesium 
atoms to lose their electrons when they strike 
the surface. A quantitative study is (being 
made of the phenomena occurring when vari- 
ous proportions of the surface are covered by 
thorium. 

Similar effects to those described in this 
paper have also been observed with other 
alkali metal vapors, notably rubidium vapor. 
The ionizing potentials of these vapors are 
higher and the vapor pressures lower, so tha t 
the effects tend to be less marked. The result®, 
however, confirm the theories which so well ex- 
plain the behavior of cassium. 

Irving Langmuir 
K. H. Kingdom 

Research Laboratory or the 
General Electric Company, 

Schenectady, N. Y., 

December 21, 1922 


THE OXIDATION OF SELENIUM BY A NEW 
GROUP OF AUTOTROPHIC MICRO- 
ORGANISMS 

The discovery of 'the nitrifying and sulfur- 
oxidizing bacteria ‘by Winogradsky added much 
to our knowledge on energy transformation in 
the metabolism of the living cell. Here were 
organisms that were able to obtain from the 
oxidation of purely inorganic substances all 
the energy necessary for their activities and 
for the assimilation of the carbon from the 
carbon dioxide of the atmosphere or from car- 
bonates. The hydrogen, methane and iron bac- 
teria were soon added to these groups of auto- 
trophic microorganisms. However, some of 
these organisms seem to be able 'to exist also 
in the presence of organic matter, from which 
they can derive their energy, as pointed out by 
Ndklewsky for the methane bacteria, Molish 
for the iron bacteria and purple sulfur bac- 
teria, Beijerinck and Traubwein for the denitri- 
fying colorless, sulfur oxidizing organisms. 

Among the strictly (obligate) autotrophic 
bacteria, which derive their energy only from 
the oxidation of the inorganic materials, are 
the nitrite and nitrate bacteria, as pointed out 
by Meyerhof, and the sulfur oxidizing organ- 
ism Thiobocillus thiooxidans described recently 
'by the writers, which derives its energy from 
the oxidation of elementary sulfur, thiosulfates 
and sulfides. 

Another group of organisms can now be 
added to the list of the autotrophic forms, 
namely, bacteria which are able to derive (their 
energy from the oxidation of selenium. A 
small quantity of selenium mixed with fresh 
soil was slowly oxidized with an increase in soil 
acidity. When some of this soil was added to 
a culture medium, consisting of inorganic ma- 
terials, with elementary selenium as the only 
source of energy, the medium became doudy 
within a few days. There appeared in it a 
minute, rod shaped bacterium capable of oxi- 
dizing selenium to selenic add. A detailed 
description of the organism as well as of the 
methods used in i is isolation will be published 
later. 

Jacob G. Lifman 
Selman A. Waksman 
New Jersey Experiment Station, 

New* Brunswick, N. J. 
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THE DRY-ROT OF OUR ACADEMIC 
BIOLOGY 1 

Our society requires its retiring president 
to close the annual meeting with a discourse 
or sermon — a task which has become increas- 
ingly difficult, for every year the program of 
the morning and afternoon sessions becomes 
more abstruse and therefore makes greater de- 
mands on our attention and the lingering mem- 
ories of past presidential rhetoric invite to 
more odious comparisons. To me the task was 
the more arduous, because I had been busy for 
many years in remote fields of entomology in 
which few of you are interested, and because 
it fell to me at an inopportune moment, while 
I was in the very act of laying — if you will 
pardon a French expression — a volume of some 
1,100 pages on ants. This racking opposition 
leaves me reduced to a mere blob of corpora 
lutea and so feeble that I can only crawl, in 
search of a text for my sermon, to the next 
Encyclopedia Britannica article, which is not 
“ant-eater,” but “Antaeus.” You will recall 
Antaeus, that mythical F t generation hybrid 
between Poseidon, the Sea, and Gaia, the Earth. 
His hybrid vigor was so great, we are told, that 
ho not only grew to gigantic stature, but insist- 
ed on wrestling with every stranger that hap- 
pened to pass through his Libyan domain. He 
was always invincible in these* encounters be- 
cause his strength waxed with each successive 
contact with his mother Earth. When not en- 
gaged in wrestling he was building a monument 
to his father with the skulls of the vanquished. 
One day Hercules came along and, knowing 
the secret of the giant’s strength, raised him 
aloft and strangled him in the air. 

We may, perhaps, interpret this exploit of 
the sun -god Hercules as a mythical expression 
of the fact that no terrestrial substance can 
permanently resist evaporation or volatilization 
by heat, but the accepted and, I believe, more 

1 Address of the president of the American 
Society of Naturalists, Boston, December 29, 
1922. 
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manifest meaning of the myth is that even an 
agile and vigorous mortal had best keep his 
feet on the concrete if he wishes to avoid death 
at the hands of the Hercules of abstraction. 
That the myth is of rather late origin would 
seem to be indicated both by this somewhat 
sophisticated interpretation and by the fact 
that the slaying of Antasus was not one of the 
twelve great labors of Hercules, but one of his 
Parerga, or deeds done by the way. The ath- 
letic demigod, while sprinting across the Sa- 
hara to get the golden apples of the Hesperides, 
merely stopped for a few minutes to finish 
Antams, One might conjecture that the myth 
had been invented by some malicious Athenian 
potter or weaver, who, happening to live next 
door to the Academy, had often been annoyed 
by the “hot air” emanating from that institu- 
tion, were it not that an A nta3us- Hercules 
wrestling bout is known to have been a bril- 
liant scene in one of the lost dramas of 
Phrynichus, written about 500 B. C 2 * * * * * Never- 
theless, the myth remains to this day as one 
of the most beautiful expressions of the prac- 
tical man’s attitude toward those who place too 
much confidence in their more abstract intel- 
lectual operations. 

After securing this text there was difficulty 
with the title of my sermon. I could not decide 
whether to call it the “tommy-rot” or the “dry- 
rot” of our academic biology. I finally chose 
the latter, because some of our activities so 
closely resemble the inroads of the fungus 
Merulius lacrymans in old timber, and because 
it might be amusing to find that the conscien- 
tious cataloguers of the Widener Library had 
included ray effusion under cryptogamic botany 
or phytopathology. Imagine the hilarity of 
some young foot-ball player in the year of our 
Lord 1952, condemned to bone up for a final 
exam, and happening on a reprint of this 
paper reposing unashamed between such monu- 

2 One may also conjecture that the story of 

Antams is a very ancient but much distorted vege- 

tation myth. It certainly resembles the myths of 

the Phrygian Lityerses and the Lydian Syleus. 

Both of these vegetation gods compelled strangers 

to compete with them, the one in the corn-field, 

the other in the vineyard, and both habitually 
slew their competitors and were in turn slain by 
the passing Hercules. See Frazer, “The Golden 
Bough, M abridged ed v 1922, pp. 425, 442. 


meats of cryptog&mic erudition as the 74 folio 
volumes of Professor Farlow’s “Toadstools of 
God’s Footstool” and the 27 quarto volumes 
of Professor Thaxteris “Laboulbeniales of the 
Universe” — like a naughty tick pressed be- 
tween the hide of some royal Siamese she- 
elephant and that of her suckling daughter! 

Text and title having been selected, auto- 
psychoanalysis, which, like prayer, is now one 
of my favorite diversions, revealed the £aet 
that I was suffering from an acute, repressed 
desire to commit sabotage on our academic 
biology by hurling a monkey-wrench into its 
smug machinery. Since, according to the 
Freudians, such desires simply must be satis- 
fied, and since I may never have another 
opportunity to hit so many of the wheels with 
one shot, I can see no reason why I should 
not obtain all the catharsis to which psycho- 
pathology entitles me. My mental condition 
is, no doubt, partly due to the disappointing 
spectacle of our accomplishments as more or 
less decayed campus biologists in increasing the 
number, enthusiasm and enterprise of our 
young naturalists. I estimate that at least 25 
per cent, of all students graduating from our 
colleges have had the equivalent of an elemen- 
tary course in zoology or botany. 8 There must 
be many thousands of these young men and 
women in the country and yet, in a prosperous 
population of 110,000,000, the number with a 
vital and abiding interest in biological inquiry, 
even as an avocation, is extremely small. And 
in our universities, apart from the students 
preparing to enter medicine, the number in- 
dulging in advanced and graduate courses in 
the science would probably shrink to rero if 
we failed to provide fellowships or to hold 
out to them at the end of a long pole that 
enhaloed bundle of hay, the doctor’s degree. 

Ib this situation due to the moronic igno- 
rance or the Satanic machinations of our trus- 
tees, presidents and deanst I take down Pro- 
fessor Cattail’s illuminating monographs on 
the taxonomy and behavior of this fauna, but 
can not find that it is to blame. Is it the fault 
of the students? Obviously not, for no conn- 

8C/. the very temperate article by Professor 
H. H. Nininger, "Zoology and the College Cur- 
riculum, M Scient. Month 16, 1923, pp. 66-72, an 
article which I did not see till after the delivery 
of my address. 
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try produces a greater and more sweetly docile 
mass of pedagogical cannon-fodder. It would 
seem, therefore, that the teaching of biology 
should not be entrusted to those whom Bis- 
marck called the damned professors, or that 
there is something wrong with us who try to 
teach the science, or with the environment in 
which we carry on the business. I can not 
avoid tbe impression that the problem involves, 
in varying degrees, all three of these factors. 
Of course, their adequate discussion would be 
extremely wearisome. I can only pull out little 
mycelial tufts of Msruliua lacrymans here and 
there and submit them to your inspection as 
evidence of the dry-rot which seems steadily 
to be invading the underpinning of biology, at 
least in some of our eastern universities. If 
you can bear with me, after a day of strenuous 
attention to far worthier utterances, I shall 
first consider very briefly some of the dis- 
abilities, both material and personal, under 
which we seem to be laboring, and in conclu- 
sion suggest what I believe might be an 
ameliorative if not a remedial plan of action. 

The hampering effects of the material and 
environmental conditions under which we strive 
to inspire the young to become life-long natur- 
alists deserve more attention than they have 
received. Any one of us who endeavors to 
grasp with his poor intellect, enfeebled by 
years of gyration in the academic mill, the stu- 
pendous and confusing accumulation of facts, 
not to mention the assumptions, Actions, 
hypotheses, theories and dogmas that make up 
present-day biology, must be staggered by the 
difficulty of selecting the most appetizing, con- 
centrated and nourishing food for the student 
just entering the academic cafeteria. Perhaps 
no other collegiate department is expected to 
deal with such a vast and heterogeneous wealth 
of potential pedagogical pabulum. And the 
difficulty is greatly increased by the fact that 
one and all of us are highly specialized cooks, 
who delight in feeding the young on the dishes 
we ourselves like or that mother used to make 
and incidentally in showing our fellow cooks 
what delicious messes we can prepare. The 
student’s metabolism may require plain gruel 
and toast, but we often insist on filling him up 
with Ao many elaborate pastries and salads that 
we min his digestion and, what is a thousand 
time worse, his appetite. Please bear in mind 


that I am trying to discuss the very practical 
business of teaching, not research. I am, of 
course, a ritualistic, high-church, port-and- 
sherry-loving Episcopalian in research, but 
only a poor, Peruna-soaked Methodist when it 
comes to teaching. I would go to such absurd 
lengths in helping research that I would even 
provide a room in the very modest institution 
to which I belong for any young man who 
might wish to spend the next ten years of his 
life investigating, say, the nucleololus of the 
fourth cell from the end of the last caudal 
cartilage of the embryo chipmunk, and if his 
work became very absorbing and his digestion 
impaired, I should be willing to feed him 
through a tube in the wall till his head swelled 
to the size of the room and he believed that 
he had become the nucleololus of Betelguese, 
but I should not permit him to see, much less 
converse, with freshmen. Such a pearl should 
not be oast before swine. 

We might regard it as a great handicap that 
we academic biologists, unlike our native wood- 
chucks and muskrats, are compelled to be most 
active pedagogically during the annual glacial 
period, but our superior intelligence enables 
us to cope with that situation. Every autumn 
we lay in a few cans of soused dog-flsh and 
pickled sea-cucumbers, coop up some guinea- 
pigs, earth-worms, cockroaches and fruit-flies, 
throw in a bag of beans and several bales of 
hay for the botanists — and we are prepared 
for the worst. We can now proceed to disen- 
tangle and unreel the infinite and ineffable 
complexity of organic reality. We have more 
than enough for the purpose, for were we not 
all taught in our childhood by some old maid 
with ringlets that any little flower, or any 
little bug, for that matter, plucked from the 
crannied wall and held in the hand, is suffi- 
cient T When the neophyte becomes nauseated 
with the mess we have provided we can en- 
courage him and incidentally heighten our own 
prestige by telling him that he is learning to 
forecast and control the behavior of organic 
nature, that he may shortly be able to make 
real live homunculi and regulate their mating 
habits, and all the pishpash with which, since 
the Neolithic Age, other priests and other 
wizards have heartened their constituencies. 

More important than the drawbacks I have 
hinted at are certain types of personality en- 
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gaged in the business of teaching biology. 
Since the inquiring scientist insists on poking 
his nose into every fold of reality, and since 
biology professors constitute a part, and, in 
their own estimation at least, an important part 
of reality, we might expect them not only joy- 
fully to investigate the behavior of their col- 
leagues — they do this already — but also to sub- 
mit themselves to investigation,* with at least a 
show of good grace. What startling results 
we might hope to obtain from a thoroughgoing 
application of the Freudian and Adlerian 
analyses and the intelligence tests 1 But even 
if we concede that the damned professor is an 
extraordinary being because he has sufficient 
inertia to specialize for a life-time in a par- 
ticular department of learning, we must admit 
that he will grow old like the most ordinary 
individual of his species. He will gradually 
take on most or all of the stigmata of gerontic 
involution, which Dr. G. Stanley Hall has enu- 
merated. At forty, if not sooner, his sense- 
organs, musculature, endocrines, emotions and 
memory will begin to atrophy and his intel- 
lectual processes will become more and more 
stereotyped, dogmatic and abstract. From a 
young Antams continually gaining fresh 
strength from each successive contact with 
concrete reality he will become a creature in- 
creasingly infatuated with generalizations, re- 
lationships and hypothetical explanations, es- 
pecially if they are of his own confection, and 
he will eventually drift into a stage in which 
words, formula) and imaginary entities become 
the very breath of his nostrils. He has been 
borne aloft to be slowly asphyxiated in the 
tenuous atmosphere of the unreal. There are, 
of course, all degrees of the process and it is 
so gradual that it may completely escape even 
a professor. One rather mature student, who 
had spent four years in a divinity school, re- 
cently told me that, having outgrown theology, 
he had entered the course of one of our emi- 
nent geneticists, a man capable of twisting 
one’s head off, were one to insinuate that he 
had ever released his feet from the concrete. 
A few weeks later the student quietly dropped 
the course and when asked the reason replied 
that the professor’s mental processes were so 
similar to those of his decrepit divinity teach- 
ers when they held forth on predestination, 
salvation through grace, infant damnation, and 


the like, that he had decided not to add a fifth 
year to his theological training. 

Unfortunately we have no intelligence tests 
for individuals with a mentality of more than 
18 years, and biologists are supposed to be 
older, though some of them somehow manage 
to harmonize a physical age of 40 to 60 with 
a mentality of 8 to 14. These, however, if 
really human and endowed with a decorative 
personality, seem to make the best teachers, 
probably because they enter most readily into 
mental rapport with the freshmen and sopho- 
mores. It is not from such professors that 
the Merulius spores proliferate most profusely, 
but from those who have a physical age of 
40 to 60 and a mental age of 80 to 105. 

I do not wish to be misunderstood on this 
matter of aging. Those of us whom the gods 
have not sufficiently loved to remove early in 
life all develop what might be called the nor- 
mal inferiority complex of senescence, but we 
rationalize and compensate or even overcom- 
pensate for it. This is apparent in all the 
discussions of the subject from the remarks 
of the aged Cephalus in the prologue of 
Plato’s “Republic” and Cicero’s “De Senectute” 
to the very recent essay of the still delightfully 
youthful Professor Jennings “On the Advan- 
tages of Growing Old.” La Rochefoucauld put 
the matter concisely when he said that “old 
men are fond of giving good advice in order 
to console themselves for being no longer able 
to serve as bad examples.” As youngsters we 
are all filled with a spirit of adventure and 
long to dominate reality; later, after we have 
worn down our eye-teeth on its resistant cara- 
pace, we try to compromise with it by 
cajolery, and when this, too, fails, we forsake 
it and create a reality of our own, a realm of 
ideas, Platonic, esoteric, inviolable, eternal, in 
which we can still exercise the meager rem- 
nants of our will to power. This type of 
senescent compensation is most beautifully dis- 
played in the sheltered environment of our uni- 
versities, and I would not underestimate its 
enormous value to science and therefore to the 
race. It is clearly exhibited by old or prema- 
turely old taxonomists, morphologists and 
geneticists, who derive from static fictions like 
species, unit characters, genes, etc., a certain 
feeling of potency, of having their fingers on 
the very vitals of organic reality. Many of 
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•ur most revered biological hypotheses are the 
work o£ senescents who have been sufficiently 
industrious and ingenious to make their sub- 
conscious compensatory strivings tally with 
very considerable bodies of facts. It would be 
interesting to ascertain the precise age, con- 
ditions of the sense-organs, endocrines, etc., of 
men like Darwin, Spencer, Galton, Weismann, 
Bruecke, Naegeli, Haeckel, Jaeger, Altmann, 
Wiesner, Haacke, Brooks, Verworn, DeVries, 
Hatschek and Johan nsen, when they first began 
to operate with pangens, biophors and similar 
ultra-microscopic flora. We might also need 
the cephalic index, since certain racial ten- 
dencies may be involved. This is suggested by 
the fact that the French and Italian biologists 
have rarely shown the slightest interest in the 
construction of such entities. Are these 
biologists deficient in imagination or analytical 
power T Hardly. Or must we assume that the 
French and Italians, after having produced so 
many of the great scholastics, have lost con- 
fidence in their methods of dealing with the 
phenomenal world? 

Undoubtedly the best culture medium for the 
academic dry-rot fungus consists of about 
equal parts of narrow, unsympathetic special- 
ization and normal or precocious senile abstrac- 
tion; and as this medium is always present in 
many personalities that find their optimum 
environment in our universities, the outlook is 
depressing. A friend who has long been study- 
ing our institutions of learning maintains that 
our only salvation lies in discharging all our 
faculties and burning or thoroughly disinfect- 
ing all the buildings every 25 years. I am 
somewhat less pessimistic, for although I have 
seen very little improvement in pedagogical 
method in our biological departments during 
the past 35 years, the stress they have laid 
on research has preserved them from the hope- 
less mummification that has overtaken some of 
the other departments. 

It seems to me that there are two periods 
when the young biologist is most susceptible 
to lethal infection by the Merulius spores that 
are continually being thrown off by his pro- 
fessors. One is his freshman year, when he 
should be stimulated to develop an enthusias- 
tic, receptive attitude, the other his graduate 
year or years, when he may be expected to 
adopt an independent, adventurous and cre- 


m 

ative attitude toward his science. Of course, 
the treatment of advanced students is easy for 
any professor who will follow the excellent 
example of the late Professor Boland of Johns 
Hopkins. The story is told that he was onoe 
presented with a list of rules for teaching 
graduate students and that he crossed out all 
the items and wrote beneath : “Neglect 
them I” Despite this very convenient precept, 
many of us coddle our graduate students till 
the more impressionable of them develop the 
most sodden types of the father-complex. 
Some of us even wear out a layer of cortical 
neurones annually, correcting their spelling and 
syntax. One fussy old guru of my acquaint- 
ance has destroyed both of his hemispheres, 
his corpus callosum and a large part of his 
basal ganglia hunting stray commas, semicolons, 
dashes, parentheses and other vermin in doc- 
tor’s dissertations. 

Not only do many of us wear out our most 
valuable tissues converting the graduate stu- 
dents into mere vehicles of our own interests, 
prepossessions and specialties but nearly all 
of us fail to excite in them that spirit of ad- 
venture which has in the past yielded such 
remarkable results in the development of our 
science. The finest example of this lack of 
vision is seen in the stolid indifference, espe- 
cially in our eastern universities, to explora- 
tion and research in the remoter portions of 
our own country, in foreign lands and especial- 
ly in the tropics. We have in the Philippines 
and at our very doors in the West Indies, 
Mexico, Central and South America the most 
marvelous faunas and floras in the world, but 
we still persuade our traveling fellows to cut 
more sections in the laboratories of Professor 
Rindskopf of Berlin or Professor Himmel- 
schwanz of Leipzig, because thirty or forty 
years ago we were sent to the same bemoostc 
H&upter. There was then a certain justifica- 
tion for this procedure because we at least 
picked up much valuable information from our 
fellow students in the Bierstnbe. But what 
shall we say to such dry-rot exhibitions as the 
following? A few years ago I was asked to 
secure a young botanist to accompany a bio- 
logical expedition to the little-known Solomon 
Islands and therefore begged one of our emi- 
nent exaiccati to aid me in the quest. To my 
amazement he actually asked me whether T 
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did not know that New England was covered 
with a luxuriant and almost unknown flora and 
did not regard it as a crime to dissuade a 
young botanist from devoting his life to press- 
ing the plants of Cape Cod I And yet the 
theory which has revolutionized all our think- 
ing was brought to us from the tropics by 
two naturalist explorers, and for a century 
those who have presided over higher educa- 
tion in Great Britain, France, Germany and 
the Scandinavian countries have seized every 
opportunity to send their young biologists to 
the tropics. I refrain from wearying you with 
the long list of gifted European naturalists 
who, just before the war and throughout the 
tropics of both hemispheres, were increasing 
our biological knowledge by leaps and bounds. 
The neglect of our splebdid opportunities has, 
in fact, become such a scandal that it is known 
even to our august band of Delphic kierodules 4 
in crinolines, the National Research Council. 

When we leave the advanced student and 
turn to the beginner, the picture is even more 
depressing. To us gerontic schoolmarms in 
trousers, who have flown from reality and have 
slowly succumbed to autistic thinking, with 
defective eye-sight, doughy musculature, brit- 
tle ossifications, demoralized intestines, decayed 
autonomic nervous systems and atrophied in- 
terstitials, there comes every year a small army 
of freshmen — very properly so called — in the 
late teens and early twenties, burning for im- 
pact with reality, with exquisite sense-organs, 
superb bones, muscles and alimentary tracts, 
mirific endocrine and autonomic apparatus and 
a mentality of nine to fourteen years, or there- 
abouts — and what do we give them ? Perhaps 
we give them what they deserve for coming 
to us, but it might be more charitable to dis- 
cuss what we do not give them. What portion 
of the science of life, that most concrete and 
most entrancing of all the sciences, ought we 
to administer to this suckling host of postado- 
lescents? I answer: they should be fed during 
the first year on the simple oat-meal pap of 
ecology, but I hasten to declare that I do not 

4 The definition of “hierodule” in the Century 
Dictionary is followod by the remark: “ Large 
numbers of such slaves were attached to some 
foundations, and were either employed about the 
sanctuary or let out for hire for the profit of 
the god.” 


mean the “ecology” of the zoologists, and es- 
pecially of the botanists, of what Mencken 
calls the silo and saleratus belt of our great 
republic. For the sake of defining my mean- 
ing 1 shall have to make another tedious digres- 
sion. 

If, as some one has said, mathematics is the 
science that gives a single name to a great 
many different things, biology is certainly the 
science that gives a great many names to the 
same thing. This is an old story to the tax- 
onomist, who, if he be worth his salt, will not 
only confer as many names as possible on 
every animal and plant, and change those of 
the commonest species every six months, in 
order to apprise other biologists that he is on 
the job, but he will also consign os many as 
possible of the other fellow's names — especially 
if he dislikes the other fellow — to the syn- 
onymy. I admire Haeckel, but I dislike his 
term “ecology" and have repeatedly pointed 
out that it belongs in the synonymy with a 
number of other terms, ranging in order of 
priority as follows: “natural history" (eight- 
eenth and nineteenth centuries), “ethology” 
(Isidore Geoff roy St. Hilaire, 1859), “ecology” 
as “Relationsphysiologie” (Haeckel, 1866, 
1869), “Biologie” in the restricted German 
sense (later nineteenth century to present), 
“bionomics” (E. Ray Lankester, 1889), “be- 
havior,” “comportement “Gebaren” (past 
three decades). In this country the inept 
Haeckelian term, largely as a result of the 
afore -mentioned Bilo and saleratus botanists 
and their zoological camp-followers, has 
won the day and my adrenals are now too 
weak to offer further resistance. 

Huxley, writing in 1879, apparently distin- 
guished three ontogenetic and phylogenetic 
stages in the development of biology. He says : 
“Every country boy possesses more or less in- 
formation respecting the plants and animals 
which come under his notice, in the stage of 
common knowledge; a good many persona have 
acquired more or less of that accurate, but 
necessarily incomplete and unmethodized 
knowledge, which is understood by Natural 
History; while a few have reached the purely 
scientific stage, and as Zoologists and Botanists, 
strive towards the perfection of Biology as a 
branch of Physical Science. Historically, com- 
mon knowledge is represented by the allusions 
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to animal# and plant# in ancient literature; 
while .Natural History, more or less grading 
into Biology, meets us in the works of Aris- 
totle, and his oontinuators in the Middle Ages, 
Kondeletius, Aldrovandus and their contempo- 
raries and successors. But the conscious at- 
tempt to construct a complete science of Biol- 
ogy hardly dates further back than Treviranus 
and Lamarck, at the beginning of this century, 
while it has received its strongest impulse, 
in our own day, from Darwin.” 

This view of the matter is no longer ade- 
quate, quite apart from the fact that we are 
now entering on a fourth stage, a kind of 
metabiology, embracing biochemistry. The first 
of Huxley's stages, that of “common knowl- 
edge,” should have been differently presented, 
in order to emphasize the practical, or eco- 
nomic source of the science in the activities and 
lore of the hunter, trapper, woodsman, herds- 
man, fisherman, husbandman, gardener, herbist, 
midwife, medicineman, etc. His second stage, 
that of “natural history,” seems also to bo 
presented in an adequate, if not misleading 
manner, probably because he was primarily a 
morphologist and somewhat dazzled by the 
fresh effulgence of the Darwinian theory of 
evolution, so that he seems to treat natural 
history not only as a transitional but also as a 
transitory phase in the development of bio- 
logical science. History shows that through- 
out the centuries, from Aristotle and Pliny to 
the present day, natural history constitutes the 
perennial root-stock or stolon of biological 
science and that it retains this character be- 
cause it satisfies some of our most fundamental 
and vital interests in organisms as living in- 
dividuals more or less like ourselves. From 
time to time the stolon has produced special 
disciplines which have grown into great, flour- 
ishing complexes, and it has itself changed 
its name from time to time as the investiga- 
tors of different periods have been impressed 
by different aspects of its fundamental ten- 
dencies. Aristotle wrote of the “histories” of 
animals, the naturalists of more recent cen- 
turies spoke of their “habits”; we have become 
more articulate and speak of their be- 
havior.” Even a superficial acquaintance with 
the voluminous writings on natural history 
from those of the Stagirite to those of Gesaner, 
Reaumur and Buffon and the naturalists of 


the first half of the nineteenth century, shows 
that for obvious psychological reasons human 
interest in organisms has always centered in 
their activities or what we now call their re- 
actions to stimuli, their adjustment or adapta- 
tions to their environment and to one another. 
By the latter part of that pedantic century, 
the eighteenth, such great reserves of observa- 
tion and experimentation had accumulated in 
the stolon that it began to bud. Taxonomy, 
morphology, paleontology, physiology began 
to shoot up, branch and differentiate, becoming 
independent specialties, developing their own 
methods, fictions and hypotheses. In the mid- 
dle of the nineteenth century, after the great 
voyages of exploration, the bud chorology, or 
geographical distribution appeared, and about 
the some time I. G. St Hilaire and Haeckel, 
wishing to emphasize the fundamental impor- 
tance of adaptation, but mistaking the stolon 
for a bud, named it “ethology” or “ecology.” 
More recently another dear little bud, genetics, 
has come off, so promising, so self-conscious, 
but, alas, so constricted at the base. And fu- 
ture centuries will no doubt witness a further 
gemmation of biological disciplines from the 
same old natural history stolon. 

This is, of course, an extremely imperfect 
and summary sketch of the development of 
biological sciences, but it emphasizes the 
primitive, central and dynamic source of our 
interest in organisms. Obviously we can offer 
no criticism of those who prefer to call natural 
history or ecology “general” or “external 
physiology.” Burdon Sanderson in 1894 pre- 
sented the matter very concisely from this 
point of view in the following passage : ‘‘Now 
the first thing that strikes us in beginning to 
think about the activities of an organism is 
that they are naturally distinguishable into 
two kinds, according as we consider the action 
of the whole organism in its relation to the 
external world or to other organisms, or the 
action of the parts or organs in their relation 
to each other. The distinction to which we 
are thus led between the internal and external 
relations of plants and animals has of course 
always existed, but has only lately come into 
such prominence that it divides biologists more 
or less completely into two camps — on the one 
hand those who make it their aim to investi- 
gate the actions of the organism and its parts 
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by the accepted methods of physics and chem- 
istry, carrying this investigation as far as the 
conditions under which each process manifests 
iteelf will permit; on the other, those who 
interest themselves rather in considering the 
place which each organism occupies, and the 
part which it plays in the economy of nature. 
It is apparent that the two lines of inquiry, 
although they equally relate to what the or- 
ganism does, rather than to what it is, and 
therefore both have equal right to be included 
in the one great science of life, or biology, yet 
lead in directions which are scarcely even 
parallel. So marked, indeed, is the distinc- 
tion, that Professor Haeckel some twenty 
years ago proposed to separate the study of 
organisms with reference to their place in na- 
ture under the designation of ‘ontology,* de- 
fining it as comprising the relation of the ani- 
mal to its organic as well as to its inorganic 
environment, particularly its friendly or hos- 
tile relations to those animals or plants with 
which it comes into direct contact. Whether 
with the oecologist we regard the organism 
in relation to the world, or with the physiolo- 
gist as a wonderful complex of vital energies, 
the two branches have this in common, that 
both fix their attention, not on stuffed animals, 
butterflies in cases, or even microscopical sec- 
tions of the animal or plant body — all of which 
relate to the framework of life — but on life 
itself.” 

The stolonic relationship of natural history, 
or ecology to the other biological disciplines 
is of great theoretical and practical signiti- 
cance. Nearly all the important biological 
problems, especially of a physiological or 
morphological character, have arisen in the 
course of simple investigation in natural his- 
tory and many of the more difficult of them 
have been turned over to the special disciplines 
for solution. On the other hand, the ecologist 
is continually drawing on the methods and re- 
sources of physiology, morphology, taxonomy, 
distribution, etc., in solving his own particular 
problems of adaptation and behavior. The 
most interesting and important of them relate, 
not to the reactions of organisms to their in- 
organic environment, but to their reactions to 
one another. As this matter, though very sim- 
ple, is often misunderstood, you will pardon 
me for dwelling on it for a few moments. 
Since all organisms, either of the same or of 


different species, invariably live in relation- 
ships of dependence on or of cooperation with 
others, the ecologist is justified in regarding 
the whole living world as an intricate congeries 
of biocoenoses, or consociations, ranging in 
complexity from at least two to a great many 
organisms. Even genetics may be regarded as 
a department of ecology, which is striving to 
formulate the precise symbiotic relationships 
of the gametes to each other in the constitution 
of the zygote, and their reactions with the en- 
vironment. Honce the problem of adaptation 
is not foreign to this discipline though it is at 
present either ignored, as Bateson implies, or 
expressed in terms that are unfamiliar to the 
ecologist and physiologist. Moreover, since 
human societies are very intimate and elabo- 
rate biocoenoses of individuals of the same 
species, psychology, sociology, economics, an- 
thropology, ethnology, history, ethics, jurispru- 
dence, government, hygiene, medicine, etc., are 
essentially ecological, for their central problems 
are behavioristic. 

It follows from these considerations also that 
applied, or economic biology is merely applied 
ecology, as Forbes, Needham and others have 
repeatedly stated . 5 Whenever and wherever one 

5 0/. the following passage by Professor J. G. 
Needham, Science , N. S., 49, 1919, p. 457: “Dr. 
Howard suggests that we give more time to tax- 
onomy and ecology and less to physiology and 
genetics. This is a good suggestion. We are all 
out of balance. Somo of our laboratories resem- 
ble up-to-date shops for quantity production of 
fabricated genetic hypotheses. Some of our pub- 
lications make a prodigious effort to translate 
everything biological into terms of physiology 
and mechanism — an effort as labored as it is un- 
necessary and unprofitable. Why not let the 
facts speak for themselves f Our laboratories are 
full of fashions. They go from one extreme to 
another. In my high school days we learned sys- 
tems of classification; in my college days we did 
nothing but dissecting; later camo morphology 
and embryology, then experimental zoology, then 
genetics, and the devotees of each new subject 
have looked back upon the old with something 
like that disdain with which a debutante regards 
a last year's gown. Natural history and classifi- 
cation are perhaps long enough out of date, so 
that interest, in them may again be revived I hope 
so; for these are the phases of biology by means 
of which a youth is best oriented for more special 
work. Then, too, they are immensely practical. 
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of the organisms of a bioeoenose happens to 
be man, we have an economic situation, and 
it is in the precise determination of the rela- 
tionships thus developed that ecology cele- 
brates many of its greatest triumphs. 1 need 
only refer to the great field of parasitology — 
the work on cestodes, trematodes, trichina, 
hookworm, malaria, yellow fever and all the 
other insect-borne pathogenic organisms, in 
bacteriology, phytopathology, economic ento- 
mology, etc., all work which docs not transcend 
the concrete natural history or ecological level. 
And everything indicates that we are only at 
the beginning of the revelations and benefits 
which similar studies have in store for us. 
Surely the ecologist need not veil his face in 
modesty even in the presence of a Mendelian 
formula or a new Drosophila mutation. 

Although I liave left our lusty young fresn- 
men out in the cold during this long harangue, 
I have not forgotten them. I repeat: what 
ought we to give themf I do not believe that 
we should inform them with the first crack 
out of the box that they are animals and de- 
scended from ape-like ancestors. This must 
come as a severe shock to any young Boobm 
americanus who has never had an opportunity 
to make the acquaintance of really high-class 
apes, like the chimpanzees recently studied by 
Wolfgang Koehler at the German Anthropoid 
Station on the Island of Teneriffe. The fresh- 
man should be gradually led through a sym- 
pathetic study of the lower organisms as mar- 
velous centers of beautiful and dignified proc- 
esses to a knowledge of his own animal re- 
spectability, descent and responsibilities. This, 
I am convinced, is not to be achieved by taking 
dead and more or less smelly crayfish, Earth- 
worms, starfish and cockroaches to pieeei* be- 
cause Huxley in 1879 intimated that it might 
be a meritorious oecupation for the young, 
nor by a too immediate study of living forms 
so remote in the scale of being as the Protozoa, 
Coelenterates and plants. It would sCeir to be 
preferable to start with living animals some- 
where in the middle or higher reaches of or- 
ganic development — small vertebrates, mol- 
luska, insects, arachnids— and to make them the 
objects of direct, simple, comprehensive ob- 

•One has to deal with species, and must be able to 
recognise them,* and all economic procedure is 
applied ecology. M 


nervation and experiment, severely suppressing 
or subordinating all morphological details 
which have no immediate bearing on the study 
of their activities* Necropsies, autopsies and 
postmortems might be introduced with discre- 
tion, but only after the student has acquired 
an acquaintance with the life-histories and 
more obvious methods of growth of his organ- 
isms — with the aid of moving pictures, when- 
ever necessary — their methods of locomotion, 
feeding, respiration, excretion, defense and 
concealment, their reactions to light, tempera- 
ture, humidity, etc., and especially to one an- 
other, t. e. f their mating, opposition, parturi- 
tion, nidifleation, parental care, predatory, 
parasitic, symbiotic, gregarious and social be- 
havior, etc. Simple experiments in genetics, 
regeneration of lost parts, etc., could be in- 
troduced, but without cytological lace and ruf- 
fles. The successful teacher of elementary 
mathematics does not overwhelm and confuse 
the student with all the known recondite prop- 
erties of the triangle and circle. The freshman 
laboratory should be neither an animal morgue 
nor a herbarium, but a vivarium. Its teach- 
ing staff should be numerous, competent, en- 
thusiastic and young and, in order that Meru- 
lius infection may be avoided, no old pro- 
fessor or weary research student should be per- 
mitted to enter it without a complete change 
of mental underwear and, I might add, without 
a few moments of silent prayer or meditation 
at the door. To the present depauperate 
glacial fauna of the laboratory, the perpetual 
rat-guinea-pig-frog-Drosophila repertoire, we 
should add many of the thousands of even more 
interesting organisms that will live and multi- 
ply in confinement, and — although I realize the 
great difficulties involved — some means must be 
devised for taking the students into the field 
more frequently, since it is impossible to re- 
produce and study the more complex biocoe- 
noses under artificial conditions. 

Tou will probably agree that such a pro- 
gram of freshman work as I have very hastily 
sketched could in adroit hands yield at least a 
vital part of the needed preparation, first, for 
men who will devote the remainder of their 
collegiate and postcollegiate lives to occupa- 
tions foreign to biology, and such men, of 
course, constitute tkte majority of any fresh- 
man class ; second, for men who are primarily 
interested in the “Geisteswissenschaften” — pay- 
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ehology, philosophy, history, economies, Jaw, 
etc.; third, for men who will enter medicine 
and may therefore bo expected to specialize 
mainly in morphology and physiology during 
the remainder of their college course; fourth, 
for men who may wish to si>ecializc in other 
departments of applied biology, such as agri- 
culture, forestry, economic zoology and botany, 
fish and game conservation, etc., subjects to 
which our present freshman biology is a hope- 
lessly inadequate introduction; fifth, for the 
biological investigator and teacher, who can 
not be too quickly persuaded to assume the 
modern dynamic and experimental attitude 
toward his science. It is, of course, this new 
attitude, that many of us older men, trained 
during the late Victorian morphological boom, 
have difficulty in assuming, and that makes 
us so conscious of our inability to participate 
very effectively in the biological education of 
the present generation. 

There is another suggestion 1 should like to 
make, in order that the freshman course may 
be preserved from tin* dry-rot, which may in- 
vade even the most dynamic type <>f instruc- 
tion, and that is the utilization by the in- 
structor of competent amateur naturalists as 
occasional assistants. This seems never to have 
been tried, except in some of our summer camps 
and marine laboratories, and the reason is 
obvious. The typical professor has about: the 
same liking for the amateur that the devil has 
for holy water, and the amateur habitually 
thinks of the professor in terms which I should 
not care to repeat. You will find a choice col- 
lection of them in Mencken’s writings. The 
truth is that the amateur naturalist radiates 
interest and enthusiasm as easily and copiously 
as the professor radiates dry-rot. For years 
T have taken a malicious delight in intro- 
ducing amateurs to professors, because the be- 
havior of the latter on such occasions yields 
a precise quantitative test of the amount of 
Merulius in their timber. Dear, old, mellow, 
disinfected professors of the type of Louis 
Agassiz, Asa Gray, Shuler, Hyatt and Ryder 
enter at: once into sympathetic rapport with 
the humblest amateur, but the young or those 
of middle age are almost invariably more or 
less priggish, condescending or worse. Now 
there is an opportunity to develop a mutual 
understanding and respect in both of these 


parties, so essential to the development of bio- 
logical science, if the young instructors will 
only welcome and encourage the cooperation 
of the amateur in interesting his freshmen* 
We have all known amateurs who could make 
an enthusiastic naturalist out of an indifferent 
lad in the course of an afternoon's ramble 
and, alas, professors who could destroy a dozen 
budding naturalists in the course of an hour's 
lecture. The instructor who would from time 
to time call in some of our talented ornitholo- 
gists, herpetologists, entomologists, arachnolo- 
gists and malacologists to assist him, both in 
the laboratory and the field, would himself 
profit greatly, the significant human contacts 
of the students would be multiplied and the 
amateur be given just the right environment 
in which to spread the divine fire of his en- 
thusiasm. 

And this brings me in conclusion to what is 
perhaps the main source of our failure in in- 
cubating naturalists, and that is our too highly 
specialized, or esoteric attitude toward organic 
nature. Whether we contemplate the whole or 
only some particular portion of the realm of 
living things, it eventually tends to become for 
us merely so much material to be used in the 
solution of the many tantalizing problems 
which it suggests. We are, indeed, obsessed 
by problems. No doubt this is the correct 
attitude for the seasoned investigator, and no 
doubt a certain spirit of skeptical inquiry 
should be cultivated even in freshmen, but 
surely we should realize, like the amateur, that 
the organic world is also an inexhaustible 
source of spiritual and esthetic delight. And 
especially in the college we are unfaithful to 
our trust, if we allow biology to become a 
colorless, aridly scientific discipline, devoid of 
living contact with the humanities. Otir intel- 
lects will never be equal to exhausting biological 
reality. Why animals and plants are as they 
are, we shall never know, of how they have 
come to be what they are, our knowledge will 
always be extremely fragmentary^ because we 
are dealing only with the recent phases of an 
immense and complicated history, most of the 
records of which are lost beyond all chance of 
recovery, but that organisms are as they are,- 
that apart from the members of our own spe- 
cies, they are our only companions in an infinite 
and unsympathetic waste of electrons, planets,, 
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nebulas and guns, is a perennial joy and con- 
solation. We should all be happier if we were 
less completely obsessed by problems and 
somewhat more accessible to the esthetic and 
emotional appeal of our materials, and it is 
doubtful whether, in the end, the growth of 
biological science would be appreciably re- 
tarded. It quite saddens me to think that when 
I cross the Styx, I may find myself among 
so many professional biologists, condemned to 
keep on trying to solve problems, and that 
Pluto, or whoever is in charge down there 
now, may condemn me to sit forever trying 
to identify specimens from my own specific 
and generic diagnoses, while the amateur en- 
tomologists, who have not been damned pro- 
fessors, are permitted to roam at will among 
the fragrant asphodels of the Elvsian meadows, 
netting gorgeous, ghostly butterflies until the 
end of time. 

William Morton Wheklkr 

Buasky Institution, 

Harvard University 

TENDENCIES IN AGRICULTURAL 
RESEARCH 1 

Land rather than soil problems engaged the 
attention of our pioneer fanners. To them the 
passing of the public domain into private own- 
ership meant much. It meant the conquest of 
the wilderness, the leveling of dense forest 
growth, the turning of prairie sods. It was 
the era of agricultural exploitation without the 
thought of climbing yields and of better races 
of plants and animals. The rugged faith and 
courage of the pioneer were pitted against a 
not over-friendly environment in the per- 
sistent building of an agricultural empire. 
But, while in the retrospect of the present day 
the outcome was predestined, the path of 
progress was beset with many difficulties and 
uncertainties. Despite these, an unending pro- 
cession of home-seekers braved the perils and 
solitude of forest and plain, the human stream 
flowing on to the west to build, to sow and to 
harvest. 

Scarcely more than one hundred million 

1 Address of the vice-president and chairman 
of Section O — Agriculture, American Association 
for the Advancement of Science, Boston, Decem- 
ber, 1922. 


acres of our land surface had been trans- 
formed into improved land by the middle of 
the last century. In the following decade each 
year brought an addition of five million acres 
of improved land, a rate of progress tempo- 
rarily halted by the tragedy of the Civil War; 
But the beckoning furrows lengthened and 
multiplied, and it was a poor year between 
1870 and 1890 when the addition to our im- 
proved land area was less than ten million, 
acres. In the thirty years following 1890 this 
area grew from about 360 to more than 500 
million acres. The conquest is still to be com- 
pleted, but the era of land exploitation as 
such has been well passed. Coincident with 
the development of our land resources the 
acreage of our staple crops grew by leaps and 
bounds. The area under hay and forage crops 
increased from about thirty millions in 1879 
to about ninety-six millions in 1919. There 
Avas a corresponding increase from about sixty- 
two million to eighty-seven million acres in 
the case of corn, from thirty-five to seventy- 
three millions in the ease of wheat, from six- 
teen to about thirty-eight millions in the case 
of oats and from fourteen to nearly thirty- 
four millions of acres in the case of cotton. 
The relative increase in the acreage of rye,, 
potatoes, tobacco and rice was even greater. 
Increasing numbers of farm animals followed 
the expansion in the acreage of improved land. 
They brought, as did the expanding acreage, 
a great array of problems that insistently 
called for solution. 

The pioneer fanner was chiefly interested 
in methods that promised the most effective 
utilization of the vast resources of our soils 
and forests. He reached out for more effi- 
cient tools as well as for more efficient plants 
and animals. The invention of agricultural 
machinery was stimulated by the apparently 
unlimited acreage and ready accessibility of 
agricultural land. Implements of tillage, as 
Avell as harvesting machinery, multiplied the 
labor resources of our farms. Improved trans- 
portation came with the reaching out of our 
railroad systems. Mechanical power was later 
added to our agricultural labor resources and 
land utilization soon assumed vast proportions. 
In response to the demand for more efficient 
plants and animals better varieties of plants- 
were made available by importation and se- 
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lection. Improved types of animals were like- 
wise brought in from foreign countries and 
On effort was made to adjust both plants and 
Animals to their new environment. Variety 
testa among the more important crops, ex- 
hibits at local and state fairs, the organisa- 
tion of breed associations and feeding trials 
constituted the means of hastening the intro- 
duction and use of the more productive types 
of plants and animals. But the era of ex- 
ploitation had to reckon with the very serious 
losses caused by insect enemies, plant and 
animal diseases, animal parasites and preda- 
tory and destructive animals. To the prob- 
lem of large scale production there was added 
the problem of adequate protection against 
these enemies. The Hessian fly, the chinch bug, 
grasshopper, weevils of stored grain, the 
codling moth, plant lice and wire worms are 
but a few of the outstanding insect pests that 
menaced the prosperity of the pioneer farmer. 
Farm animals were similarly threatened by 
ticks, flies, lice, mites and intestinal parasites. 
Fungi and bacteria levied a heavy toll on both 
crops and animals. Rusts, blights, mildews 
and other diseases became quite destructive 
even though the extent of the losses caused by 
them were not always fully appreciated. Cat- 
tle fevers and plagues, the spread of bovine 
tuberculosis, the ravages of hog cholera and 
the far-reaching damage done by blood para- 
sites constituted a tax that early fanners 
seemed unable to escape. Quarantine, crop 
rotations and preventive treatment brought 
at best only partial relief. They helped to 
bring out in bolder relief the need for the 
accurate study of the mysterious forces that 
cast their evil shadow on the farmer*# indus- 
try and thrift. To the progressive farmer 
there came the growing conviction that the 
solution of many of his problems lay outside 
of himself. He came to feel in time that the 
organisation of schools of agriculture would 
react favorably on the interests of American 
farming and would point the way to better 
methods of production. The organization of 
experiment stations was a logical outgrowth 
of our agricultural colleges. The Land Grant 
Act, signed in the dark days of the Civil War, 
created the state agricultural colleges, which 
prepared the way and trained the men who 


later formed the vanguard of our agricultural 
research. 

Land utilization and the introduction of im- 
proved types of plants and animals were the 
outstanding features of American farming 
during the second half of the nineteenth cen- 
tury. During that time distinct progress was 
made in answering the more insistent ques- 
tions of our agricultural industry. Feeding 
trials, variety tests, the analytical study of 
the soils and crops, rotation experiments and 
the study of the response obtained from appli- 
cations of manure, fertilizer and lime became 
more and more common. The more exhaustive 
and discriminating study of the underlying 
principles had scarcely made itself felt. 
Through the general progress of science, the 
increased number of trained men and the more 
intelligent and generous public support, the 
opportunity became ripe for the more syste- 
matic organization of agricultural research. 
The new century thus brought with it the men 
and the resources for the comprehensive in- 
quiry into other important phases of plant 
and animal production. Not content with the 
testing of empirical remedies, the entomolo- 
gist attempted to gain an intimate understand- 
ing of the life history of insects, their response 
to changes in their environmental conditions, 
the nature and occurrence of insect parasites. 
The entomologist sought the aid of the chem- 
ist, the bacteriologist, the mycologist and the 
physicist. We learned to know about contact 
and stomach poisons and the reaction of in- 
sects to light, heat, humidity and the nature 
and supply of their food. The body of knowl- 
edge concerning insects assumed large propor- 
tions and was gradually organized to form 
the foundation on which systematic methods 
of eradication and control could be developed. 
Thus, sprays, dusts and fumigants, as well as 
parasitic insects and fungi, have helped to 
erect a more or less effective barrier against 
a menace that is never absent. In their ef- 
forts to minimize the damage done by micro- 
organisms the bacteriologist, the botanist and 
the chemist found cooperation desirable and 
satisfactory. The development of resistant 
species of plants through selection and breed- 
ing offers more than a partial solution of a 
difficult problem. Similarly, resistance and 
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immunity against pathogenic organisms has 
been the outcome of the isolation and study 
of microorganisms, their food requirements, 
the changes produced by them in the culture 
medium and the relation to their host Sera, 
vaccines, antitoxins and bacterins were added 
to the weapons of defense against the invisi- 
ble destroyers. In a word, then, the pioneer 
stage in the development of American agri- 
culture had sufficiently tested the resources of 
agricultural research to prove its effectiveness 
and its promise. The mining of plant food 
was still carried on extravagantly and on a 
vast scale, the herds and flocks still grew in 
numbers, land utilization and crop and animal 
production had found at least partial insur- 
ance against catastrophic losses. 

The more constructive phase of our fanning 
belongs distinctly to the present century. Soil 
exploitation is finding its counterpart in soil 
building. The continuous growing of a single 
crop has largely been abandoned through force 
of necessity. Wheat, corn, cotton, flax, to- 
bacco and other crops refused to yield a profit 
when grown on the same land year after year. 
Diversification and crop rotations established 
themselves through the farmer’s efforts to es- 
cape the ravages of economic insects and 
fungus diseases. They found justification, 
also, in that they permitted the more economic 
use of labor and equipment resources of the 
farmer. But the theory of crop rotations, the 
significance of plant associations, the relation 
of individual crops to the soil micro flora and 
the plant physiological reactions of individual 
crops were to be made the subject of study 
at a later date. To the earlier farmers the use 
of lime was well known. The nature of the 
changes produced by lime, its relation to soil 
texture and structure, its effect on soil micro- 
organisms and its direct and indirect influ- 
ence on the plants themselves were to offer an 
attractive problem to the soil mv< stigator. 
The practice of green manuring had become 
well established in the second half of the nine- 
teenth century. The significance of the bio- 
logical fixation of atmospheric nitrogen and 
likewise the biological formation of ammonia 
and nitrates was pointed out in the last quar- 
ter of that century. There were, nevertheless, 
many questions related to the underlying 
principles and their application that were still 


to be answered. Thus, the occurrence and dis- 
tribution of symbiotic and nonsymbiotic nitro- 
gen-fixing bacteria, the effect of soil reaction, 
the influence of the soil solution and of other 
factors on their activities were still to be de- 
termined. The more effective and the more 
profitable use of green manures was made 
possible by the more exact information on the 
response of the green manure plants to their 
environment. The botanist, bacteriologist and 
chemist have all had a share in creating this 
more exact information. In the building of 
soil fertility artificial fertilizers have played 
an outstanding r6Ie. Agricultural research has 
been obliged to deal with almost innumerable 
questions that have arisen in the manufacture 
and use of such fertilizers. The influence of 
fertilizers on the nature and concentration of 
the soil solution, the absorption and adsorp- 
tion of soluble salts in different soils, the ex- 
change of bases, the losses of soluble salts, the 
influence of the soil solution on germination 
and plant growth, the relation of fertilizer 
treatment to the activities of soil microorgan- 
isms and many other problems have received 
the attention of the investigator. Soil research 
is thus engaged in a thoroughgoing examina- 
tion of the constructive phases of soil utiliza- 
tion. This is distinctive of the present trend 
of agricultural research. In so far as it may 
be consistent with economic practice, the tend- 
ency will become more manifest toward the 
liberal use of commercial fertilizers, the ac- 
cumulation of reserves of available plant food 
in the soil and the effective utilization of the 
circulating plant food capital in increasing 
the average yield per acre. The soil investi- 
gator is very far from content with the results 
already achieved. He is reaching out toward 
a better understanding of the functions of 
manganese, fluorine, iodine and silica (former- 
ly regarded as purely accidental constituents 
of plants). He is trying to find out to what 
extent protozoa are a limiting factor in the 
transformation of plant food by bacteria. Soil 
fungi and nematodes are, likewise, being made 
the subject of study in an endeavor to in- 
terpret more clearly the outstanding facts of 
soil biology. All this must hasten the progress 
toward higher levels of production just as se- 
lection, breeding and protection among plants 
and animals must assure us of the more 
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effective utilization of our plant food re- 
sources. But there are other problems 
now coming to the fore in American agri- 
-culture that are offering themselves as a 
subject of fruitful research. We have come 
to agree that we must make better use of our 
food resources. Physiological research has 
pointed out to us that the blending of proteins 
and their derivatives, of carbohydrates, fats, 
minerals and accessory substances in the feed' 
ing of animals holds the promise of greater 
net protits to the livestock producer. The ap- 
plication rests on a body of knowledge slowly 
created and as yet not fully interpreted. We 
know something at least about the cleavage 
products of protein and of the analytical and 
synthetic processes occurring in the animal 
body. We have made more than a mere be- 
ginning in the study of internal secretions and 
their role in animal metabolism. The study of 
vitamines may have assumed unseemly propor- 
tions, but has none the less given us a rich 
fund of information. Animal nutrition has 
thus entered a new stage that points the way 
to the conservation of our food resources anil 
their more effective use. Our knowledge of 
feeding stuffs appearing as industrial by-prod- 
ucts has also become more exact. The protein 
and carbohydrate feeds represented by cotton- 
seed, linseed and soybean meals, or peanut and 
copra cake, have certain limitations when their 
composition is considered. Other by-products, 
like bran, gluten feeds, dried beet pulp and 
molasses, are not always utilized to the best 
advantage. Research problems relating to both 
conservation and use are making a strong ap- 
peal to the investigator. The same may be said 
of the conservation and best use of hay, straw, 
cornstalks, sunflowers and other crop materials. 
The study of ensilage and the conditions under 
which it is produced has already yielded profit- 
able returns. The investigator is now looking 
ahead to the more systematic study of our 
forage plants in order that a basis may be 
created for the more effective utilization of 
our pastures, ranges and forests. 

Agricultural research is now concerning it- 
self with the problems involved in the manu- 
facture of what we might well term secondary 
agricultural products. These would include 
milk and its products, fruits, vegetables and 
their derivatives, meat products, starches, 


sugars, etc. We have traveled far along the 
road in our study of dairy products. We know 
much about bacteria and fungi more or less 
prominent in the manufacture of butter, 
cheese and fermented milk beverages. We 
have done almost as much in the study of fruit 
derivatives, such as marmalades, sugared 
fruits, dried fruits, etc,, but many attractive 
problems are still before the investigator. This 
will apply also to vegetables and the other 
commodities already mentioned. The agri- 
cultural colleges and experiment stations, so 
generously supported by the tax-paying pub- 
lic, will be expected to lay more stress on the 
investigations of such manufacturing methods 
as would substantially reduce the terrific waste 
of food materials now constantly occurring in 
our fields, orchards and storehouses. For ex- 
ample, many millions of bushels of potatoes, 
sweet potatoes, appleB, pears and peaches are 
allowed to decay because of the lack of facili- 
ties for their conservation. Much sugar and 
starch in inferior potatoes, fruit and berries 
should not be sent to glutted markets to com- 
pete with these ingredients in vegetables and 
fruits of better quality. As time goes on great- 
er stress null be laid on the utilization of the 
sun energy stored in the cellulose of our corn 
stalks, straws and other now relatively worth- 
less materials. Whether or not alcohol is the 
most promising successor to petroleum and its 
derivatives as a fuel for our motor-driven ma- 
chinery, it is almost obvious that agricultural 
research will have to deal earnestly with the 
transformation of the now less valuable agri- 
cultural commodities into products possessing 
food, fuel or other value. 

Agricultural research will reckon to an in- 
creasing extent with problems of storage and 
handling. Refrigeration has undoubtedly 
stretched our food resources, but there is need 
tor research not only as to types and methods 
of refrigeration, but also on the effect of re- 
frigeration on the market and food value of 
fruits, vegetables, meats and other commodi- 
ties. Transportation offers certain research 
problems, for much of the food shipped by 
rail or truck is more or less extensively in- 
fected with bacteria and spores of fungi. Very 
extensive losses occur in transportation be- 
cause of faulty cooling or handling. Our agri- 
cultural colleges and experiment stations will 
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lie expected to torn their attention to these 
problems. The quality and quantity of food 
as affected by storage, handling, transporta- 
tion and distribution will then be less adversely 
influenced. Another tendency quite manifest 
in agricultural research is that relating to the 
economic side of agriculture. 

The producer of agricultural commodities is 
just beginning to recognize the intimate rela- 
tion that exists between his farm operations 
anrl the trend and interplay of economic forces. 
It is dawning upon him that production costs, 
taxation, land tenure, imports and exports, 
transportation, cooperation and marketing are 
vital factors in the agricultural industry. As 
he thinks of these a host of questions arise be 
fore him and All his mind with doubt and sus- 
picion. It is but natural for him under such 
circumstances to turn to his agricultural col- 
lege and experiment station and to ask for 
light and guidance. He is readily given the 
information that is available, but he is made to 
realize, at the same time, that our knowledge 
•of agricultural economics is, at best, quite 
limited. It is a field for exploration and ready 
to yield some of its secrets to the student and 
investigator. Because of his close contact with 
his agricultural institutions, he feels that he 
has a right to ask for research that would re- 
move his perplexities, free him from the 
burden of uncertainty and allow him and his 
fellow farmers to build hopefully on the solid 
foundation of exact knowledge. Obviously, 
then, research on agricultural economics is to 
occupy the attention of our agricultural col- 
leges and experiment stations. Research proj- 
ects in this field will multiply. A demand will 
be made on the agricultural colleges to train 
men for the carrying on of research in this 
field. 

The higher standards of living adopted by 
the progressive element in our agricultural 
population are creating a demand for research 
in the fields of sanitation and hygiene. The 
water supply in rural districts, its chemical 
and microbiological qualities, its possible 
significance as a carrier of pathogenic organ- 
isms, and its treatment and purification may 
be made the subjects of experimental study. 
The construction of septic tanks and of filter 
beds in connection with the disposal of house- 
hold wastes, the mineralization of organic mat- 


ter in sewage and the biology of sewage dis- 
posal on the farm present certain research 
problems. Flies and mosquitoes are not only 
a source of discomfort, but arc potentially 
dangerous as carriers of disease organisms. 
Their control and possible elimination offers 
an opportunity for experiment and at times 
for the fundamental study of the relation of 
organisms to their environment. 

The present day organization of the Ameri- 
can farm creates well-defined problems in en- 
gineering. Farm power, tire relative cost and 
effectiveness of animal and mechanical power, 
the relation of tillage machinery to soil texture 
and structure, the illumination and heating of 
dwellings and outbuildings, ventilation drain- 
age, land clearing and road construction de- . 
inand inquiry that may range all the way from 
simple tests to carefully planned research. 
The requests for these arid other inquiries are 
Incoming more and more insistent, and while 
our rural constituency is often more than gen- 
erous in its support of agricultural research 
it is now and then impatient of results. When 
a new insect enemy or plant disease brings 
widespread destruction and loss the discour- 
agement among the producers reacts unfavor- 
ably on the agricultural colleges and experi- 
ment stations, as well as on the Federal De- 
partment of Agriculture. The farmer facing 
ruin, like the cotton grower in the boll weevil 
infested territory, must have immediate relief 
and he expects nothing short of the impossible. 
But on the whole the farmers are loyal to the 
research institutions. Time is bringing to 
them a keener discrimination and the under- 
standing that knowledge can be gained only 
slowly and painfully by following devious and 
thorny paths, by discarding much and keeping 
little. They are more appreciative of the time 
element in the conduct of important investiga- 
tions ami are willing to tax themselves and to 
contribute directly from their slender purses 
toward the time-consuming and rigid culling 
of facts and principles. There is much en- 
couragement for the student of agricultural 
science in the broadening outlook of the na- 
tion, in its concern for the conservation and 
upbuilding of our laud and crop resources. 
Well beyond the pioneering stage of exploita- 
tion and of empirical practice, we are moving 
forward to rising levels of production, and 
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with the help of the trained man we are try- 
ing to look beneath the surface. We are 
reaching out into new fields of research en- 
deavor, we are gathering facts and deductions 
from the outlying regions of science, wo are 
multiplying and sharpening the tools of re- 
search workers, and are constantly widening the 
perspective of agriculture. Much is )>eing giv- 
en to agricultural research and much is ex- 
pected from it. Will the Department of Agri- 
culture and our colleges and experiment sta- 
tions measure up to the task? The answer 
must Ik* an affirmative one if we are to gauge 
future achievement by the more ample facili- 
ties for study at our colleges and universities 
and the zeal, the integrity and the humility of 
■our research workers. 

J. G. Lipman 

ItUTQEKS COLMEflK 


FRITZ WILHELM WOLL 

Dr. Fritz Wilhelm Woll, professor of 
animal nutrition in the University of Califor- 
nia, well known as a writer on animal feeding 
and dairy subjects, died at Berkeley on De- 
cember 6. 

Dr. Woll received his early education in 
Christiania, Norway, obtaining the degree of 
Ph.B. from the Royal Fredericks University, 
Christiania, 1883. Later, degrees of M.S. and 
Ph.D. were conferred by the University of 
Wisconsin in 1886 and 1904, respectively. 
After graduation as Master of Science at Wis- 
consin Dr. Woll was appointed second assist- 
ant chemist, Wisconsin Agricultural Experi- 
ment Station, 1887, and rose to the position 
of chemist for the station in 1897. He became 
professor of agricultural chemistry, University 
of Wisconsin, in 3906, which position he held 
until 1913, when he was called to the University 
of California as professor of animal nutrition, 
holding that chair until his death. 

He was the author of many works, each of 
which has been reissued in a number of edi- 
tions; among these may be mentioned: 

“A Book on Silage, M revised edition, 1900. 

“A Translation of Modern Dairy Briu-tire” 
(from Swedish of (5. Grotenfelt), 1894, third 
edition 1905. 

“A Handbook for Farmers and Dairymen,” 
1897, sixth edition, 1914. 

11 Testing Milk and Its Products” (with Pro- 


fessor F. H. Farrington), 1897, twenty-fourth 
edition, 1918. 

“Productive Feeding of Farm Animals,” 1915* 
second edition, 1916, third edition, 1921. 

“Feed Manual and Note Book,” 1917. 

Dr. Woll accomplished a large amount of 
scientific work while at the universities of CaU-, 
fornia and Wisconsin, as is well shown by 
the aeries of important and timely bulletins 
of the respective agricultural experiment sta- 
tions. He was also an extensive contributor 
to technical publications and agricultural and 
tlairy papers. His articles were always replete 
with valuable aid to dairymen and feeders in 
genei’al. 

It is primarily due to the untiring efforts 
of Dr. Woll that the cow-testing associations 
of so much value and importance to the dairy 
industry of California have been developed 
and placed on a business-like and permanent 
basis. 

He was a member of many agricultural and 
scientific societies, including: Wisconsin Acad- 
emy of Sciences, Arts and Letters; Society 
for the Promotion of Agricultural Science; 
American Society for Animal Production; As- 
sociation of Official Agricultural Chemists, 
(president, 1909-11); American Dairy Science 
Association; Sigma Xi; Member International 
Jury Panama Pacific International Exposition, 
1915. 

The passing of Dr. Woll is a great loss to 
the University of Calif ornia and to the animal 
industry of the whole country. 

SCIENTIFIC EVENTS 

INTERNATIONAL TELEPHONY 

Thu inaugural address delivered by Mr. 
Frank Gill, as president of the British Institu- 
tion of Electrical Engineers, as reported in the 
London Times, discussed the problem of estab- 
lishing efficient international telephonic com- 
munication among the different countries of 
Europe, including Great Britain. 

He expressed the opinion that, given ade- 
quate facilities, there is traffic waiting to be 
handled between the cities of Europe, and 
urged that there are weighty reasons for pro- 
viding those facilities, such as the present 
necessity for improving the relations between 
nations, in addition to the normal commercial 
advantages. So far as distance is concerned* 
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til ore is no engineering difficulty in construct- 
ing and operating lines at commercial rates to 
give satisfactory speech between any one and 
any other part of Europe; and he illustrated 
this statement by pointing out that between 
Brussels and Athens, or Paris and Constantino- 
ple, the distance is about the same as between 
New York and Omaha, between which calls can 
be made at any time, and that the direct dis- 
tance overland from London to Delhi is about 
the same as from Key West in Florida and 
thence to San Francisco and Los Angeles, over 
which distance calls can be made regularly. 

Results of this kind, however, require the 
use of elaborate technical devices, such as load- 
ing coils and repeaters. Formerly a long- 
distance telephone line consisted merely of a 
pair of copper wires, which with comparative 
ease could be kept in good order by inde- 
pendent maintenance units situated along its 
length. But now that simple structure has van- 
ished, the plant is more complicated, the vari- 
ous parts are interdependent, and it is no 
longer possible to consider maintenance of each 
part solely as a sectional matter, since what is 
done at one place may cause serious effects at 
another. 

Present knowledge can secure great increase 
in the distances spoken over, in the number 
of channels of communication afforded by one 
pair of wires, and in the cheapness, security 
and speed of the service, but a price must be 
paid for these advantages in the shape of 
definite and unified planning throughout the 
area to be covered, with unity of maintenance 
and of operation. In Europe, however, there 
are about forty self-contained local telephone 
operating organizations, which, though for 
through service they must function as a whole, 
are without coordination, standard practice or 
common technique of construction, maintenance 
and operation; and the through service is 
meager in quantity, alow and inefficient. 

The through business must be handled as a 
complete pnit, if it is to be efficiently done, 
and to Mr. Gill the correct course appeared 
obvious— to depute a body to do for all the 
European nations what no one nation can do 
for itself. Such a body, he suggested, might 
consist of a single Company working under 
licenses fym the various governments, or of a 
company or commission in which they would be 


the sole stockholders, which would operate all 
the through business both within and between 
the various countries of Europe. As another 
alternative, frankly of a temporizing nature, 
be suggested that all the telephone authorities 
should form an association and hold an early 
conference to study the problem in detail. 

THE INTERNATIONAL COMMITTEE ON 
MARINE FISHERIES INVESTIGATION 

The International Committee on Marine 
Fisheries Investigations held its fourth meeting 
in Washington recently, the members present 
being William A. Found and Dr. A. G. Hunts- 
man, representing Canada, and Drs. H. F. 
Moore, R. E. Coker and H. B. Bigelow, repre-, 
senting the United States. Dr. J. Playfair 
McMurrich, of the Canadian delegation, and 
Dr. James Davies, the Newfoundland delegate, 
were unable to attend. 

The Fisheries Service Bulletin states that the 
permanent organization of the committee was 
completed by the election of Dr. Moore as per- 
manent chairman, Dr. Huntsman having been 
elected permanent secretary at the meeting in 
Montreal in May. It was announced that the 
French government, by reason of its investi- 
gations incident to the fishery on the Grand 
Banks from the island of St, Pierre Miquelon, 
was interested in the work of the committee and 
would apply for representation. 

The records of current drift-bottles released 
by Canada and the United States on the coast 
north and east of Sandy Hook were discussed, 
and the preparation of a report assigned to a 
committee consisting of Messrs. Huntsman and 
Bigelow. 

Plans were made for the initiation during the 
coming spring of experiments in tagging cod, 
haddock and other commercial species of im- 
portance in the fisheries of Canada and New 
England, and tentative arrangements were 
made for the conduct of other investigations of 
these fish. The committee adjourned to meet in 
Toronto in May. 

COLLOID CHEMISTRY AT THE UNIVERSITY 
OF WISCONSIN 

The department of chemistry of the Univer- 
sity of Wisconsin desires to call attention to 
the program for colloid chemistry which will 
be conducted by Professor The Svcdberg 
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during the coming semester (commencing Feb- 
ruary 1, 3923) and summer session (com- 
mencing June 25, 1923). 

Professor The Svedberg, of the University 
of Upsala, will be in residence at the univer- 
sity from February 1 to August 5. He will 
give two lectures a week on the general theory 
of colloids and will direct the experimental re- 
searches of a number of graduate students 
during the second semester. In the summer 
session the course of lectures given during the 
second seme&er will be repented. Every neces- 
sary facility will be provided for the successful 
prosecution of researches. Tho.se desiring to 
work under Professor Sved berg’s personal 
direction, either during the second semester or 
during the summer session, should communi- 
cate promptly with Professor J. H. Mathews, 
chairman of the depaidment, since only a lim- 
ited number eau be accommodated. The op- 
portunity of hearing Professor Sved berg’s lec- 
tures and doing work under his direction 
during the summer session will appeal to a 
great many professors and instructors at other 
educational institutions. A considerable num- 
ber have already signified their intention of 
embracing this opportunity. 

Professor Svedberg will also conduct a sem- 
inary in colloid chemistry which will meet 
weekly during the second semester. The first 
half' will be devoted to general theory and the 
second to biologicul applications of colloid 
chemistry. In the latter half of the work he 
will be assisted by Professor Elmer Sevring- 
liftus, of the department of physiological chem- 
istry. Admission to tin* seminary will be open 
to chemistry students who have had a course in 
physical chemistry and who possess at least an 
elementary knowledge of the theory of col- 
loids, and to advanced workers in the bio- 
logical sciences. 

From June J2 to 15 inclusive a national 
symposium on colloid chemistry will be held 
at Madison to which nil scientists interested in 
colloid chemistry are invited. A progvam of 
exceptionally interesting papers is now being 
formulated, and definite assurance of the 
attendance of nearly all of the most prom- 
inent American workers in the colloid field lias 
already been given. About twenty papers will 
be presented by the authors in person and 
there will be ample time for thorough discus- 


sions. These discussions will be led by Pro- 
fessor Svedberg. More detailed information 
concerning the program of papers to bo pre- 
sented will appear later in these columns. 

DISTINGUISHED SERVICE AWARDS TO 
CHEMISTS 

The men listed below, formerly connected 
with or assigned to the Chemical Warfare 
Service, as we learn from the Journal of Indus- 
trial Chemistry, have been awarded distin- 
guished service medals for exceptionally meri- 
torious and distinguished service in the follow- 
ing particulars: 

Raymond F. Bacon, colonel, C. W. S„ chief of 
Technical Division, A. E. F. Untiring energy, 
marked scientific attainment and comprehensive 
technical knowledge In the organization and oper- 
ation of laboratory units and proving-ground 
tests. 

Karl Connell, major, Medical Corps. Exposed 
himself unhesitatingly to highest concentrations 
of deadly gases while working with experimental 
models and masks. Invented, tested out and per- 
fected a new type of gas mask superior to any 
then in existence. 

Harry L. Gilchrist, lieutenant colonel, chief of 
the Medical Section, C. W. S., A. E. F. Not only 
performed services of the utmost value, both to 
the Medical Department and the Chemical War- 
fare Service, but developed a degassing unit for 
treating men exposed to mustard gas which proved 
so successful that it was adopted for the entire 
American Expeditionary Forces. 

Byron C. Goss, lieutenant colonel, C. W. 8., 
chemical adviser, office of chief, C. W. 8., later as 
chief gas officer of First Corps, and finally, of 
Second Army. Exceptional ability and wide 
knowledge of gases; connected with practically 
every battle in which American troops were en- 
gaged. 

Joel H. Hildebrand, lieutenant colonel, C. W. 8., 
commandant, C. W. 8., Experimental Field, 
A. E. F. Profound knowledge of chemistry, 
coupled with rapid grasp of military problems, 
enabled him to render services of value in deter- 
mining the best means of using gas and gas 
materials in the field. 

Edward N. Johnston, colonel, Corps of Engi- 
neers, assistant to chief, C. W. 6., in France from 
June to December, 1918. Ability of high order 
in supervision of operations of all gas troops. 
Later also, to June, 1919, as acting chief 6f 
0. W. 8. abroad, showed keen business ability and 
sound judgment in closing the chemical warfare 
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activities of the American Expeditionary Forces. 

Gilbert N. Lewis, lieutenant colonel, C. W. 8. 
Secured firkt-hand data in uses and effects of gas 
and submitted reports of such value that they 
became fundamentals upon gas warfare policies 
of the American Expeditionary Forces. As chief 
of the Defense Division, he was instrumental in 
securing more effective gas production, especially 
mustard gas. 

Augustin M. Prentiss, major, General Staff 
Corps, then major, C. W. 8, Knowledge of sup- 
plies and material, especially in proper choice of 
gases, gas shells and other materials used by gas 
troops and artillery. 

John W. N. Schulz, colonel, Corps of Engineers, 
representative, C. W. 8., at general headquarters. 
♦Service in the solution of many problems relating 
to the offensive use of gas and also in planning 
more effective method for issuance of equipment 
and training in gas warfare. Later, as chief gas 
officer of First Army, had entire responsibility of 
gas warfare in that army during 8t. Mihiel and 
Mouae-Argonue offensives. 

Richmond Mayo-Bmith, lieutenant colonel, 
0. W, 8., chief of Supply Bcctiou. Built and ad- 
ministered supply organization consisting of 
twelve seaport, intermediate and front-line depots, 
which fully met at all times the demands of chem- 
ical warfare supplies which active operations 
brought upon the service. 

Joaquin E. Zanetti, lieutenant colonel, C. W. 8., 
chief liaison officer, C. W. 8., with French forces. 
Familiarity with French language and methods 
and superior technical ability enabled him to 
gather an enormous amount of detailed informa 
tioii concerning the manufacture, handling and 
use of gases. 


SCIENTIFIC NOTES AND NEWS 

Professor Albert Einstein, of the Univer- 
sity of Berlin, has been elected a member of 
Hie Russian Academy of Science. 

Thh Aecademia dei Linoei has elected as for- 
eign members the mathematicians Professors 
T. Whittaker of the University of Edin- 
burgh and E. Landau of the University of 
Gdfctingen. 

Tkk Indian Mathematical Society has elected 
to honorary membership Professor G. A. 
Miller, of the University of Illinois. 

At the meeting of the Royal Geographical 
Society on December 11, the French ambassa- 
dor, on behalf of the Soci6t6 de Geographic of 
Faria, presented a gold medal to Professor 


J. W. Gregory for his geographical work in 
East Africa. Professor Gregory afterwards 
read a paper on the results of his recent jour- 
ney in the mountains of Chines© Tibet. 

Professor Frederic 8. Lee, of Columbia 
University, has been elected president of the 
New York Botanical Garden. 

At the Toronto meeting of the American 
Biochemical Society officers for 1923 were 
elected as follows: President , Professor Philip 
A. Schaffer, Washington University; vice- 
president, Professor H. C. Sherman, Columbia 
University; secretary, Dr. Victor C. Myers, 
New York Medical School, and treasurer , Dr. 
W. It. Bloor, Rochester. 

At the fourteenth meeting of the Paleonto- 
logical Society held at Aim Arbor on December 
29 and 30, in affiliation with the Geological 
Society of America, the balloting for officers 
resulted as follows: President , T. W. Vaughan, 
Washington, D. C. ; vice-presidents , W. A. 
Parks, Toronto, Ontario, W. H. Twenhofel, 
Madison, Wis., and 0. P. Hay, Washington, 
1). C.; secretary , R. S. Bassler, Washington, 
D. C.; treasurer , 11. S. Lull, New Haven, 
Conn.; editor , Walter Granger, New York 
City. Twenty-five papers covering the various 
sections of paleontology were presented and 
discussed and fourteen new members were 
elected, making the total membership of I he 
society at the end of 1922 as 228. 

The Potato Association of America has 
elected Dr. W. H. Martin, of the New Jersey 
Experiment Station, as its president; G. C. 
Cunningham, of the Dominion Department of 
Agriculture, vice-president, and William 
Stuart, of the U. S. Department of Agriculture, 
secretary-treasurer. 

Dr. Eugene L. Opik, professor of pathology 
at Washington University School of Medicine, 
has been awarded a fund of $3,000, by the 
National Tuberculosis Association of New York 
City, for the further development of his work 
on tuberculosis. 

Dr. Ira N. Hollis, president of Worcester 
Polytechnic Institute, has retired as a member 
of the council of the American Society of 
Mechanical Engineers. Dr. Hollis, who has 
just completed six years of service, one as 
president and five as past president, is sue- 
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ceeded by Dean Dexter 8. Kimball, of Cornell 
University. 

Owing to his appointment as British ambas- 
sador at Paris, Lord Crewe, who recently ac- 
cepted the presidency of the British Science 
Guild, has had to withdraw from this office, but 
has become a vice-president of the guild and 
also a member of the committee being formed 
to make a special appeal for adequate funds 
to maintain and extend the activities of the 
guild on -behalf of British science. Lord 
Askwith has consented to accept the presi- 
dency of the guild and the lord mayor of 
London has become a vice-president. 

Professor S. Winogradsky, former director 
of the imperial institute for experimental medi- 
cine in Petrograd, has been appointed chief of 
a newly organized division of soil micro- 
biology at the Pasteur Institute. 

Dr. Gabriel Malda, head of the national 
public health department of Mexico, has been 
appointed vice-president of the National 
Academy of Medicine. 

John Oliver La Gorge, associate editor of 
the National Geographic Magazine and trustee 
of the National Geographic Society, has been 
elected a vice-president of the society. Mr, 
La Gorce has been associated with the National 
Geographic Society since 1905 and has trav- 
eled extensively abroad in its interests. 

Dr. N. H. Darton, of the U. S. Geological 
Survey, has returned to Washington after 
nearly two years’ field work completing the 
geologic map of Arizona for the State Bureau 
of Mines, While in Arizona the State Uni- 
versity conferred on Mr. Darton the honorary 
degree of doctor of science in recognition of 
his work on the geology of the southwest. 

John F. Worley, professor of transporta- 
tion engineering at the University of Michigan, 
at a salary less than $5,000, has refused a 
salary of $25,000 with a large manufacturing 
concern. 

Dr. George H. Kirby, professor of psychi- 
atry at the Cornell Medical College, has been 
elected the first president of the recently or- 
ganized New York Society for Clinical 
Psychiatry. 

The section on general medicine of the Col- 


lege of Physicians of Philadelphia have elected 
the following officers for 1923; Dr* Herman B. 
AUyn, chairman, and Dr. Edward J. G. Beard- 
sley, clerk. The executive committee of the. 
section, as appointed by the president of the 
college, consists of Dr. David Hiesman, chair- 
man, Oliver H. Perry Pepper and Dr. John H. 
Musser, Jr. 

The first of the annual series of lectures by 
the Omega Chapter of the Society of Sigma Xi 
of Ohio State University was held on October 
15, the lecture being delivered by Mr. Tbomtts 
Midgeley, Jr., and T. E. Boyd, fuel engineers 
of the General Motors Research Corporation, 
upon the subject, “The chemical control of 
gaseous detonation.” The new officers of the 
Omega Chapter for the Current year are James 
R. Withrow, professor of industrial chemis- 
try, president; Edward Mack, assistant pro- 
fessor of physical chemistry, secretary, and 
Thomas Phillips, professor of agricultural 
chemistry, treasurer. 

At a meeting of the Western Society of 
Engineers held on January 5 in Chicago, Dr* 
C. A. Kofoid, professor of zoology in the Uni- 
versity of California, gave an address on “Pre- 
ventive medicine and sanitation in relation to 
human efficiency.” In addition, two films were 
shown : “Unhooking the Hookworm” and “Exit 
Ascaris,” loaned for the occasion by the Rocke- 
feller Foundation and the U. S. Department 
of Agriculture, respectively. 

Dr. W. J. Humphreys, as retiring president 
of the Washington Academy of Sciences, gave 
an address, on January 9, at the Carnegie In- 
stitution, on “The murmur of the forest and 
the roar of the mountain,” in which he dis- 
cussed several peculiarities of mountain mete 
orology. 

Dr. H. W. Wiley, director of the Bureau of 
Foods, Sanitation and Health of Good House- 
keeping, gave an address before the American 
Academy of Applied Dental Science at the 
annual meeting at Miami, Florida, on January 
10, on the Prophylactic and therapeutic prop- 
erties of foods.” 

The one hundredth anniversary of Pasteur’s 
birth is commemorated in New York at fife 
Academy of Medicine by an exhibit showing 
the advances in medicine and surgery due/to 
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him; the American Museum of Natural His- 
tory typified by its exhibit the debt which 
science in general owes to him. There will be 
4 meeting held at the Town Hall, 121 West 
Forty-third Street, on Sunday evening, Janu- 
ary 28, 1923, at 8:15, when the ambassador of 
France will preside. The speakers and their 
« topics will be Dr. Nicholas Murray Butler, 
“Pasteur as an educator, patriot and humani- 
tarian”; Dr. John Huston Finley, “The debt 
of industry and science to Pasteur,” and Dr. 
George David Stewart, president of the Acad- 
emy of Medicine, “What medicine and surgery 
owe to Pasteur*” No charge will be made for 
admission and the public is invited to attend. 

Ok December 10 and 20, Marquette Univer- 
sity celebrated the Pasteur-Mendel centenary. 
The first day two lectures were delivered by 
Professors Locy and Guyer, of Northwestern 
University and the University of Wisconsin, 
respectively. The following day lectures were 
given to the students by members of the fac- 
ulty dealing with the various aspects of the 
lives of Pasteur and Mendel. In the evening 
a banquet was held at the Hotel Pflster, at 
which time Dr. Joseph Jastrow spoke on 
mental heredity. The university plans to have 
the various speeches incorporated in a small 
volume for distribution. 

Mb. Edward Dkgen, sometime of the staff 
of the British Museum and the Melbourne 
Museum, died on December 10, aged seventy 
years. 

The Marquis of Cerralbo, well known for 
his achievements in the field of prehistoric re- 
search in ‘Spain, has died at the age of seventy- 
seven years. 

Proves feoR L. L. Thorstone, head of the de- 
partment of education and psychology at Car- 
negie Institute of Technology, Pittsburgh, has 
been appointed director of research in charge 
of the Bureau of Personnel Service. The 
bureau is to be affiliated with the Institute of 
Government Research, and has been privately 
endowed subsequent to appeals for its estab- 
lishment from the United States Civil Service 
Commission. An advisory board of five mem- 
bers of the national civil service commissions 
will supervise the operation of the bureau. Mr. 
Thurstone and his associates will immediately 


take up the study of the selection, transfer and 
promotion on a basis of merit of all public 
service employees; classification of the posi- 
tions in public service; methods of rating effi- 
ciency; reorganization of training courses for 
federal employees; recommendation of postal 
clerk and carrier tests; organization and pro- 
cedure of district offices of the Civil Service 
Commission, and various other personnel prob- 
lems outlined by the advisory board. Its field 
of work covers investigations of state and 
municipal employee problems in addition to 
those of the federal service. 

The work of the American Scenic and His- 
toric Preservation Society during the past year 
was reviewed by Dr. George F. Kunz, its presi- 
dent, at the twenty-eighth annual meeting of 
the society held at the American Museum of 
Natural History on January 5. The business 
meeting was followed by a lecture given under 
the joint auspices of the society and the mu- 
seum by Carl E. Akeley on “Beautiful Africa.” 
Dr. Kunz referred briefly to the administra- 
tion by the society of six state properties — 
Phillipse Manor Hall, at Yonkers; Stony Point 
battlefield; John Boyd Thacher Park, west of 
Albany; Fort Brewerton Reservation, at the 
foot of Oneida Lake; Battle Island Park, on 
the Oswego River, and Letchworth Park, on 
the Genesee River. Plans for the utilization of 1 
Diamond Island, at Lake George, which was 
bequeathed to the society by Mrs, George Fos- 
ter Peabody, are being made by a committee 
of which Charles J, Peabody is chairman and 
George Foster Peabody is one of the members. 

Dr. Forest B. H. Brown, botanist of Bishop 
Museum, and Dr, Elizabeth Brown, research 
associate in botany, have recently returned 
from the Marquesas Islands, where two years 
have been spent as members of the Bayard 
Dominick Expedition. All inhabited islands 
of the group were visited with a view to a 
thorough survey of the flora. Much new in- 
formation has been obtained bearing on the 
geological history of the Pacific insular flora 
and a study of the food, ceremonial and 
medicinal plants has thrown new light on the 
migrations of the Marquesans and of other 
branches of the Polynesian races. Mrs. Brown 
gave special attention to the remarkably rich 
Cryptogamic flora. 
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The Swedish government has appropriated 
60,000 crowns toward the expenses of Dr. H. 
Lundborg's Institute for Biologic Research on 
Heredity and Racial Characteristics at Upsala. 
Dr. Halkrantz has been appointed professor of 
research on heredity, and Dr. Nillsson-Ehle, 
professor of statistics. An experimental sec- 
tion for biopathology is planned, and a museum 
for the collection of data on hereditary factors. 

The Stanford University Medical School an- 
nounces the forty-first course of popular med- 
ical lectures as follows: January 12, “Building 
up resistance to disease: an individual and a 
community problem,” Dr. Philip King Brown; 
January 26, “Gifted children,” Dr. Lewis M. 
Terman, professor of psychology, Stanford 
University; February 9, “The problem of the 
delinquent child,” Mr. J, C. Astredo, chief pro- 
bation officer of the juvenile court; February 
23, “The care of the dependent child,” Miss 
Katherine Fcltoh, general secretary, Associated 
Charities; March 9, “Modern views on dental 
hygiene in childhood,” Dr. Guy 8. Millberry, 
dean of the College of Dentistry, University 
of California Medical School; March 23, San 
Francisco’s health program for children: “The 
medical aspects,” Dr. William C. Hassler, 
health officer, San Francisco; “The educational 
aspects,” Mrs. C. \V. lletherington, director of 
health education, Board of Education. 


UNIVERSITY AND EDUCATIONAL 
NOTES 

Princeton University has received a gift 
of $100,000 from Henry Lane Eno, research 
associate in psychology, and $25,000 from an 
unnamed alumnus, for the construction of a 
psychological laboratory. 

By the will of the late William G. Vincent, 
a fund of $60,000 for establishing a chair of 
tropical disease at Tulane University of 
Louisiana School of Medicine, New Orleans, 
will eventually be available; also, $30,000 for 
the erection of an isolation building for the 
Charity Hospital, New Orleans. 

On the night of December 16 Robinson 
Hall, the main recitation building of Albion 
College, Albion, Mich., was almost totally 
destroyed by fire. Tbe biological equipment 
and natural history museum suffered practically 


a complete losts. The department of biology is 
temporarily housed in the chemical laboratory. 
Plans are being made to arrange new quarters 
for the department to be in readiness for occu- 
pation early next fall. 

Dr. M. A. Brannon, president of Beloit 
College, formerly professor of biology at the 
University of North Dakota, has become chan- 
cellor of the University of Montana. 

William Mayo Nf>w hall, of San Francisco, 
and Herbert Hoover, whose home is on the 
Stanford campus, have been reelected members 
of the board of trustees of Stanford Univer- 
sity to succeed themselves. The Stanford trus- 
tees are elected for ten-year terms. Mr. New- 
liall was also reelected to the presidency of tbe 
board. 

Dr. A. J. Golijfarb lias been promoted to be 
associate professor at the College of the City 
of New York. 

Dr. Samuel R. Detwiler, who for the past 
three years has been an associate in anatomy 
at the Pekin Union Medical College in China, 
which is under the management of the Rocke- 
feller Foundation, has been appointed assistant 
professor of zoology at Harvard University, to 
serve during the second half of the current 
year. Before going to China, Dr. Detwiler 
was an instructor in zoology at Yale*. 

Dr. Hans Zinsser, since 1913 professor of 
bacteriology at Columbia University and bac- 
teriologist of the Presbyterian Hospital, has 
been elected as professor of bacteriology and 
immunology in the Harvard Medical School. 
Dr. Zinsser, who holds the bachelor and master 
degrees from Columbia 1 1 Diversity, as well as 
tbe doctorate in medicine (1903), will assume 
the work in Boston in the autumn. 


DISCUSSION AND CORRESPOND- 
ENCE 

THE PROPOSED ROOSEVELT-SEQUOIA 
NATIONAL PARK AND THE 
BARBOUR BILL 

In Science for December 22, 1922, on 
pages 705 to 707, appears An article by Dr. 
W. G. Van Name headed “A Menace to tbe 
National Parks.” Those who are familiar with 
the active campaign which Dr. Van Name has 
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been carrying on againBt the Barbour bill will 
take the article at its true valuation. But many 
other readers of Science unfamiliar with the 
facts may receive the wrong impression. 

Before starting on a single-handed crusade 
against a bill which has been carefully con- 
sidered by competent Government authorities, 
and endorsed by practically all prominent or- 
ganizations and individuals interested in the 
matter, it would have been well to ascertain 
the facts. This precaution Dr. Van Name 
does not seem to have taken. The very first 
statement which he makes is incorrect. The 
American Association for the Advancement of 
Science is not represented on the National 
Parks Committee. 

The support of the Barbour bill comes, not 
from those who do not understand “what the 
bill will do,” but on the contrary, from those 
who have most investigated the matter. Dr. 
Van Name’s attacks have been effective only 
where the facte were not known. 

The resolution quoted is so unfair and so 
contrary to the best conservation interests that 
it has called forth a number of protests, as 
a result of which the Conservation Committee 
of the San Diego Society of Natural History 
has decided to recommend no further action 
against the bill for the present. 

It seems particularly ill advised to speak 
of the efforts of the Forest Service and Na- 
tional Park Service, each working in the best 
interests of the public, as a “factional dispute” 
and “internecine strife.” The use of such 
language displays ignorance or disregard of 
the broader principles underlying the national 
'parks and national forests, ami fosters dis- 
agreement among conservationists, to the detri- 
ment of both the parks and the forests. The 
drawing of the proposed boundaries required 
the adjustment of conflicting desiderata in the 
best interests of all. We cannot both keep our 
cake and eat it. There is no more justifica- 
tion for locking up vitally needed reeour.es 
in n national park with no scenic or other 
valid claim than there is for attacking the 
parks in order to exploit them for selfish 
gain. 

National parks are created in order to pre- 
serve certain scenic or other features of na- 
tional importance. Since these parks must be 


kept free from commercial use, the features 
must be of such outstanding interest as to 
justify abandoning the resources included 
within the boundaries of a park. The Se- 
quoia National Park was created in order to 
preserve the giant redwoods remaining in pub- 
lic control. Unfortunately a large portion of 
these trees had already passed into private 
hands; the trees on interior holdings can be 
cut whether they are surrounded by a national 
park or a national forest. The publicly 
owned redwoods will be just as safe under the 
Forest Service as under the National Park 
Service. The Forest Service, under its policy 
of the highest use of all resources, has con- 
sistently protected the sequoias under its juris- 
diction as being of far more value to the pub- 
lic as monuments of nature’s handiwork than 
as sawn lumber. If further security than the 
public commitment and consistent policy of 
the Service were necessary, the redwood groves 
left outside of the new boundaries could be 
made National Monuments. Once the protec- 
tion of the sequoias has been assured, there 
is no justification for retaining the southern 
half of the present Sequoia Park. This anm 
is three quarters open hillside of no particular 
scenic attraction, but of great value for graz- 
ing. 

The strip of the Yosemite which the Na- 
tional Park Service has asked to have elim- 
inated has been giving the park authorities 
constant trouble because they have been un- 
able to exclude grazing without undue ex- 
pense. This is purely a matter of efficient ad- 
ministration; the timber is unimportant and 
does not enter into the question as Dr. Van 
Name implies. 

Dr. Van Name says (p. 706, first column), 
“Designs on the fine forests of the national 
parks are not confined to those of the Se- 
quoia Park.” He is laboring under the im- 
pression that the Forest Service is deliberately 
scheming to gain control of all timber on the 
national parks for exploitation, and that the 
supporters of the Forest Service are its tools 
or its dupes. He has stated that the Service 
is the bitterest and most merciless enemy of 
the national parks, and has attributed the 
origin of the Barbour bill to a sinister plot 
between the Forest Service and the lumber- 
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men. This firmly rooted delusion seems to be 
'the moving force in Dr. Van Name’s opposi- 
tion to the Barbour bill. 

The statement near the bottom of page 70b, 
first column, about the forests of the Pacific 
states will be recognized by those familial' 
with these forests as wholly misleading. He 
says, “The immense trees of those forests 
***** were never found except in 
tracts of limited extent where they had good 
soil and other conditions and had escaped 
serious fire damage for long periods. Those 
few that still survive are mainly in the hands 
of the lumber interests and a few years will 
see the last of them.” Obviously he has never 
traveled through the national forests of the 
Sierra Nevada Mountains where for mile after 
mile one passes beneath giant sugar pines, 
western yellow pines, Douglas firs and incense 
cedars. Nor has he seen the stands of im- 
mense Douglas fir, western hemlock and west- 
ern red cedar on the national forests of 
Washington and Oregon. True, these large 
trees will eventually be cut, such of them as 
survive storm and decay. But has Dr. Van 
Name never heard of the Mount Rainier Na- 
tional Park with its primeval forests of Doug- 
las fir and associated species, and of the Yosem- 
ite with its Sierra forests of sugar pine and 
other trees? 

The Forest Service is in complete sympathy 
with the movement for preserving areas of 
virgin forest for esthetic or scientific reasons. 
Along lakes and much used routes of travel 
provision is made for leaving sufficient un- 
touched forest to maintain the natural beau- 
ties and charm. Undoubtedly, sample tracts 
of the various kinds of forest will be pre- 
served for scientific and educational purposes. 

When the Barbour bill, in its original form 
permitting water power development, came up 
for a hearing before the Committee on Public 
Lands of the House of Representatives, the 
strongest statement in favor of complete pre- 
servation of the national parks was made by 
Colonel Greeley, chief of the Forest Service. 
The bill was amended to exclude water power, 
and obtained the support of the National 
Parks Committee and other friends of lw>th 
parks and forests. 

The reasons why the Barbour bill has se- 
cured such widespread support, outside of the 
water power interests, may be briefly stated. 


There will be added to the already existing 
Sequoia National Park 901 square miles of 
land now in a national forest, and there Will 
be returned to the national forest 105 square 
miles. This represents an exchange very favor- 
able to the national park. As mentioned 
above, the sequoia groves placed under the 
jurisdiction of the Forest Service will be amply 
protected; the land eliminated is about three 
fourths open and without scenic attractions. 

On the other hand the land addod to the 
National Park contains more publicly owned 
redwoods exceeding ten feet tn diameter them 
the area returned to the national forest . The 
present Sequoia Park contains 1,214 of such 
trees, and the Roosevelt- Sequoia Park will 
contain 1,304, a net gain of ninety trees, be- 
sides those outside the boundaries which will 
still be protected. Aside from the giant red- 
woods, the 901 square miles to be added con- 
tain three or four times as much of the main 
forest belt, at from 4,000 to 9,000 feet eleva- 
tion, as the area eliminated, with larger and 
finer trees. The fact that these trees may be 
located in mountains difficult of access for 
logging operations, and may therefore be of 
little commercial value, does not detract from 
their scenic and scientific interest. 

The jog in the boundary, against which Dr. 
Van Name protests, was made to leave out 
lands which do not properly belong in the 
Park. How this perfectly natural condition, 
over Which obviously man has no control, can 
injure the new Park is difficult to see. 

The Roosevelt-Sequoia National Park will 
contain, in addition to Mt. Whitney, Mt. Tyn- 
dall, and other magnificent peaks, the superb 
canyons of the Tehipite and Kings River, con- 
sidered by many as equal in grandeur to the 
Yosemito. This fact Dr. Van Name has per- 
sistently ignored. Water power interests are 
eager to dam and flood these canyons and 
have already filed applications for this pur- 
pose. Dr. Van Name's activities, though 
doubtless from an entirely different motive, 
play directly into the hands of the water power 
interests and other enemies of the National 
Parks. If he should be successful we will see 
these beautiful canyons ruined by dams, con- 
duits, power lines, etc., instead of included in 
one of our finest National Porks. 

Barrington Moork 

Nrw York, N. Y, 
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THE PALEOPATHOLOGY OF THE FOSSIL 
INVERTEBRATES 

The recent volume by Edgar Dacqu6, pro- 
fessor in the University of Munich, 1 gives some 
interesting evidences relating ito the paleo- 
pathology of the fossil invertebrates, but are 
so hidden under the misleading title ot the 
book that there is need of calling especial at- 
tention to them for those interested in ancient 
evidences of disease. 

His discussion of matters relating to paleo- 
pathology is given under two headings: (1) 
Epokie, ParasitismuB, Symbiose, pp. 457-476. 
(2) Regeneration, pathogens Sohalen, Hautung, 
pp. 693-703. Dacqu6 finds it necessary to dis- 
cuss the meaning of the unusual term, 
Epokie, and one wonders why he did not use 
some well-known term, of which there are sev- 
eral, with the same significance. He defines 
(the term, Epokie, as restricted to those cases 
in which an animal lives attached to the outside 
of another living animal. He points out the 
difficulty of properly interpreting these evi- 
dences which are forerunners of diseased con- 
ditions. 

The treatment of ancient evidences of para- 
sitism is not nearly so complete as that given 
by Dr. John M. Clarke 2 , hut is an interesting 
r6sume, illustrated by numerous European and 
American examples, with bibliographic refer- 
ences. One illustration is very interesting. It 
is a pathologic carapace of a Cretaceous crab, 
possibly infested by some member of the fam- 
ily Bopyridae, which inhabit the branchial cav- 
ities of other Crustacea, a habit they are 
known to have had in the early Pleistocene also. 
The specimen, derived from the middle Creta- 
ceous of England, was described by Th. Bell 
in 1862. 

i “ Verglaichende biologischc Formenkundc der 
fosailen niederen Tiere, M Berlin, 1921. The 
cumbersome circumlocution forming the title w*s 
evidently used to avoid the repetition of the term 
PalcBobiologie, which would be a more exact title 
but which was adopted by O. Abel in bis ‘ ‘ Grand - 
ziige der Pal©ohiologie der Wirbeltnore, * * Stutt- 
gart, 1912. The two volumes supplement each 
other in a wonderful way and form a complete 
and adequate discussion of the paleobiology of all 
fossil animals. 

^‘Organic Dependence and Disease; Thedr 
Origin and Significance, ’ ’ Now Haven, 1921. 


It is difficult to understand why D&cque uses 
the term pathogene instead of the more appro- 
priate term pathologische, adopted by all other 
German writers on paleopathology. There is 
certainly nothing pathogenic about either the 
injured snail or the diseased sand-dollar, from 
the Oligocene and Miocene respectively, shown 
on page 699. His studies in regeneration ore 
rather incomplete and largely restricted to 
European evidences, but on the whole Dacqu^s 
work is to be commended for the attempt to 
gather evidences relating to the early phases in 
the evolution of disease. It is worthy of note 
that such evidences can !be satisfactorily sifted 
only by one who has a wide acquaintance with 
fossil invertebrates, since rare judgment must 
be displayed to avoid numerous possible mis- 
interpretations. 

Roy L. Moodie 

Department of Anatomy, 

University of Illinois, 

Chicago, Illinois 


QUOTATIONS 

ACROSS THE SAHARA BY MOTOR 
There is a twofold interest in the attempt to 
cross the Sahara which is about to be made in 
Citroen motor-cars. The greater part of the 
world loves an adventure almost in proportion 
to its apparent foolhardiness. The brave 
Frenchmen who next month are to leave the 
railhead at Tuggurt, in South Algeria, for 
Timbuctoo are undertaking a journey of over 
1,800 miles through a trackless desert, in a 
region of burning sun by day, of piercing cold 
at night. Trying to follow the same route by 
the swifter aeroplane, General Laperrine per- 
ished miserably, after a forced landing, and 
Major Vuillemin succeeded, but only after ter- 
rible adventures. Better preparations have 
been made for the motor-car party. Citroen 
cars have already been to In Sal ah and back, 
a stretch of over live hundred miles, at the 
northern end of the route, where wells exist 
and stores of petrol have been placed. At the 
southern end, along the Niger to Burem, and 
across the desert to Kidul, a stretch of over 
three hundred miles, and possibly even farther, 
stores have been placed in readiness. But for 
the central “trek” the expedition must be self- 
dependent. Let our home-fed imagination not 
picture the desert as a plain of sand, smooth, 
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except for the ribbing of the wind. It is a 
rugged country scored by ravines, barred with 
mountains, and the black rocks show their 
teeth even in the plains. The shifting sands lie 
in drifts and beds often most treacherous where 
they seem most secure, adding to the dangers of 
the traverse, like wind-blown snow on a rocky 
slope. And so the mechanical side of the expe- 
dition will be watched with an eager curiosity. 
The cars to be used have the standard ten 
horse-power engines of the popular Citroen 
four-seater touring cars. They are fitted with 
a special gear-box giving a range of speed 
from two to twenty-five miles an hour, and pro- 
vided with a ribbed caterpillar of canvas and 
rubber which has already been tried success- 
fully on loose sand. It will bo a striking testi- 
mony to the enterprise and workmanship of 
the Citroen Company if cars of a type pro- 
duced in bulk and sold at the price of £245 in 
this country are able to stand a test so severe. — 
The London Times. 


SCIENTIFIC BOOKS 

American Indian Life , by several of its stu- 
dents. Edited by Elsie Clews Parsons. 
Illustrated by C. Grant Lafarge. Now 
York: B. W. Huebsch, 1922. 

I no not now mind confessing that when I 
first saw this book I felt somewhat suspicious 
of it, but no sooner had I begun to read it 
than I became greatly interested and my 
pleasure increased as I read more of it. We 
are often told that every man has the making 
of one good novel. Sometimes this succeeds in 
being born into the world, usually it does not, 
but too frequently there is a prolific output 
of indifferent offspring. There are many books 
of sympathetic studies in narrative form of 
native races, which arc invaluable as records 
of alien psychology and of varied customs, 
but naturally the author confines himself to 
the people he knows and each book is there- 
fore about the one particular people. This 
volume is a new departure as it comprises a 
series of interpretative studies of aboriginal 
life written by experts. It would not be just 
to compare the treatment of their subjects by 
the several authors. Each has its own indi- 
viduality and it is highly interesting to see 
how those whom we know personally, or who 


are known to us by their scientific studies have 
“let themselves go” and how they reveal them- 
selves in their endeavor to reveal others. One 
and all are to be heartily thanked for thus 
giving us of themselves. 

It really was a brilliant idea of the Editor, 
Dr. Elsie Clews Parsons, to induce serious 
field-workers for the nonce to discard the pre- 
cise method of a descriptive monograph and 
to recast their first-hand material in the form 
of a narrative, which is none the less scientific 
though presented in a manner which is at- 
tractive to all sorts and conditions of men 
To paraphrase the remark of Professor Kroe- 
ber in the Introduction: Every anthropologist 
with field experience holds in his memory 
many interpretations, many convictions, as to 
how his natives feel, why they act as they do 
in a given situation, what goes on inside them. 
This psychology is often expressed by the 
frontiersman, the missionary, and the trader, 
but it has been very little formulated by the 
very men who know most. I can well believe, 
as Kroeber goes on to say, “that the writing 
of our tale has been a surprise and of value 
to ourselves. We had not realized how little 
we knew of the workings of the Indian mind 
on some sides, how much on others * • * 

Each author has adhered strictly to the social 
facts as he knew them. He has merely se- 
lected those that seemed most characteristic, 
woven them into a plot around an imaginary 
Indian hero or heroine. The method is that 
of the historical novel, with emphasis on the 
history rather than on the i*omance.” Indeed 
all the remarks by Kroeber on the book as a 
whole are much to the point. May I, however, 
be forgiven if 1 demur to one or two state- 
ments? He adopts the view current among 
American anthropologists that “fundamentally 
one physical type stretches from Cape Horn 
to Alaska; superficially it is intricately varie- 
gated — here with round heads, there with long 
* * * In fact, it might seem that during 

ten thousand years the variety of climates and 
habitats might have succeeded in moulding the 
Indian into racial types of even greater dis- 
tinctness than we encounter.” I doubt if any 
European anthropologist would agree that the 
Lagao Santa type was merely a local varia- 
tion of the “proto-Mongoloid stock” which 
gave rise to the typical brachycephalic peoples 
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of America. The Lagoa Santa type is ad- 
nuffedly an ancient one, and it seems much 
more probable that it represents a very early 
migration into America of a non-Mongoloid 
stock, and probably before the Mongoloids 
arrived. Again, the doHeho-mesaticephals of 
the woodlands and plains of North America 
seem to indicate a different racial movement 
from that of the western and southern Ameri- 
can brachycephals. He also adheres without 
comment to the popular view that all the cult- 
ure of Central America and of Peru was rigid- 
ly indigenous; but this is not the place to 
discuss this thorny subject. “British Colom- 
bia” is evidently a printer’s error which has 
crept in on p. 10. 

After this little grumble I can return to the 
book itself. A map on page 379 gives the dis- 
tribution of the tribes described and one sees 
at a glance how representative they are. An 
appendix gives a brief account of the distribu- 
tion of each tribe, and very useful biblio- 
graphies. By Mr. C. Grant Lafarge (whose 
name strangely enough appears only on the 
title-page, the Editor and Introducer might 
profitably have alluded to him or his plates), 
the book is embellished with six colored 
plates and 19 uneolorcd, which are explained 
by the “Illustrator’s notes” at the end of the 
volume. They are mostly of a decorative char- 
acter, but the artist has evidently been at pains 
to be accurate in detail and color. 

Writing as a teacher of, alas! now long ex- 
perience, I have no hesitation in stating that 
this should be the first book to be placed in 
the hands of a beginner in the study of North 
and Central American ethnology. When he 
has read this, he will be able to read text- 
books and original treatises with much more 
profit and comprehension, as he will be^f 


SPECIAL ARTICLES 

AN IMPROVEMENT IN MUSCLE CONTRAC- 
TION APPARATUS 

Onb of the difficulties encountered in record- 
ing a series of muscle contractions is due to the 
fact that the relaxation phases very seldom 
happen to stop on the base line; hence the 
curves are not exactly comparable and it is 
difficult to make comparisons. It is thus often 
desirable to be able to adjust the writing point 
of a lever to the base line on a revolving kymo- 
graph and at the same time not otherwise 
interfere with the experiment. The apparatus 
described in this paper enables one to do this 
easily, quickly and accurately. It has been 
used with, satisfactory results on smooth 
muscles such as the esophagus, stomach, intes- 
tine and oviduct of the frog; regions of the 
esophagus and stomach of the turtle, and the 
circular muscles of the body wall and intes- 
tinal tract of the earthworm. 

The principle involved is that of raising or 
lowering the fulcrum of the writing lever by 
means of a micrometer screw. This adjustment 
is of special advantage when stimuli are being 
made at regular intervals of time and when 
the stretch of the muscle is considerable or the 
relaxation phase is slow or long drawn out. 
By use of this apparatus one is able to make 
these corrections at will by raising or lowering 
the writing point to the base line while the 
kymograph is running. 

The main support of the apparatus is the 
iron bar indicated by letter A in figure 1, which 
may be clamped on to a ring stand. At right 
angles to A are two parallel bars, B and B, 
The former and shorter one is rigid and firmly 


equipped with a sympathetic human back- 
ground which will illumine the more system- 
atic works which he will have to study. There 
is no better survey of Indian custom and be- 
lief for interesting the general reader in the 
vanished life of the earlier inhabitants of his 
country. It is to be hoped that the large size 
and expense of the book will not seriously 
diminish its sale, for it certainly deserves a 
wide circulation. 

A, C. Haddon 

University op Cambridge 
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attached to A near its distal end. The latter 
fits on the distal end of the bar A and turns on 
it as on an axis at D. Firmly attached to R 
about one fourth of its length from D is a rigid 
piece E y both ends of which are bent at right 
angles to its main axis. Through its upper 
end passes a micrometer screw S, which is so 
arranged that when turned clockwise it strikes 
the bar B and thus raises the pieces E and R. 
The point C is raised to C and hence the ful- 
crum F is also raised. To the lower end of E 
is firmly attached the lower end of a horseshoe 
shaped steel spring G. The upper end of the 
spring presses against the lower side of the 
rigid bar B, When the screw is turned clock- 
wise, E and hence B arid F are raised and the 
two ends of the spring are forced closer to- 
gether. When the screw is turned counter 
clockwise the spring forces the lower end of E 
down, hence B and F are lowered. 

Standardized loops of the muscle to be stim- 
ulated were mounted as follows: Two equilat- 
eral triangles of about one centimeter on each 
side of fine copper wire, about No. 24, were 
made in such a way as to form a sort of safety 
pin, with a hook-like clasp at one end. By 
running the free ends of each triangle through 
the loop of tissue and clasping the triangles, 
a desirable support for the tissue was made. 
One of these triangles was then attached at M 
to a copper wire extending to the short arm of 
the lever at P. The other triangle was looped 
over a small hook extending through the 
stopper in the bottom of the glass chamber in 


which the muscle was placed. These supports 
also served as contact terminals for the electric 
current, while the short arm of the lever F P 
and the copper wire extending from F to I 
completed the circuit. 

Figure 2 id a series of curves of a muscle 
stimulated at regular intervals of seven min- 
utes (by an electrical current of constant 
strength and duration) showing how the 
writing point may be adjusted either up or 
down to the base line, without interfering in 
any other way with the experiment. In this 
particular series the muscle consisted of ten 
segments of the body wall of an earthworm, 
taken between the sixtieth and seventieth seg- 
ments back of the clitellum and immediately 
mounted as described above and immersed in 
normal sodium chloride solution. Eight min- 
utes after mounting, the normal sodium chlo- 
ride was removed and 0.5 per cent, ethyl alco- 
hol added; after 1*4 minutes the electrical 
stimulus was applied and likewise after three 
successive intervals of seven minutes each. Ad- 
justments of the writing point were made at 
A y B and C , immediately preceding the limit of 
the seven minute time interval between the 
stimuli. These corrections may be made either 
up or down with equal case. By this means 
the curves are more accurately standardized 
and more nearly comparable from the fact that 
each starts from the base line. 

B. M. Harrison 

Zoology Department, 

Iowa State College 
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THE AMERICAN ASSOCIATION FOR 
THE ADVANCEMENT OF SCIENCE 

THE PERMANENT SECRETARY’S REPORT 
ON THE BOSTON MEETING 

general features 

The seventy-sixth meeting of the American 
Association for the Advancement of Science 
and of the associated scientific societies came 
to hh end in Cambridge, Massachusetts, on 
Saturday, December 30, having lx»en opened 
on the evening of Tuesday, December 20. This 
was the annual meeting of the association year 
D)23, for the association year begins October 1. 
It is accounted the fourth Boston meeting, 
although the first meeting after the organiza- 
tion of the association was held in Oambi*idge. 
More correctly, the meeting just ended was the 
filth Boston meeting. 

Ah a great convention of American men and 
women of science, as un exposition of Amer- 
ican scientific work arid in every way the meet- 
ing was entirely successful. In attendance it 
almost equalled the Chicago meeting, held in 
December, 1 920, which is recorded as having 
had the largest registration (2,413) in the his- 
tory of the association. No past meeting has 
been the equal of the seventy-sixth with respect 
to the completeness with which the numerous 
fields of science were represented on the pro- 
grams, and this is also true with respect to the 
arrangement of the meeting places and the 
convenience of the facilities for the numerous 
section and society sessions. 

The total number of persons who registered 
at. the Boston meeting is 2,339, and it is appar- 
ent that a large number were present who 


failed to register, 
is shown below: 

The 

registration by 

regions 

The 

United States 


Alabama 

3 

Dist. Columbia 

125 

Arizona 

3 

Florida 

5 

Arkansas 

4 

Georgia 

8 

California 

18 

Illinois 

79 

Colorado 

6 

Indiana 

18 

Connecticut 

92 

Iowa 

18 

Delaware 

7 

Kunsas 

8 
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Kentucky 

6 

New York 

327 

'Louisiana .. 

5 

North Carolina. 

7 

Maine 

*3 

North Dakota 

4 

Maryland 

41 

Ohio J : 

62 

Massachusetts ...... 

m 

Oklahoma 

2 

{Boston mid Cam* 


Oregon 

4 

bridge, 562) 


Pennsylvania 

116 

Michigan 

48 

Rhode Island 

62 

Minnesota 

27 

Tennessee 

8 

Mississippi 

3 

Texas 

8 


19 

Vermont 

22 

Montana 

4 

Virginia 

17 

Nebraska 

3 

Washington 

West Virginia 

1 

New Hampshire .... 

40 

13 

New Jersey 

60 

Wisconsin 

31 

New Mexico 1 

Other Countries 


Australia 

1 

Japan 

o 

Belgium 

2 

Norway 

1 

Brasil 

3 

Panama 

1 

Canada 

75 

Philippine Islands 

5 

Czechoslovakia .... 

3 

Porto Rico. .. 

1 

China 

11 

Russia 

1 

England 

1 

Siam 

1 

Guatemala 

1 

Switzerland 

1 

Hawaii 

3 

South Africa 

1 

India 

1 



All of the fifteen sections of the association 
were well represented in the programs, ami 
thirty-two societies met with these. Of the 
societies meeting at Boston, twenty-seven are 
associated with the association, including 
twenty affiliated societies. Altogether, one hun- 
dred atid forty-one scientific sessions were held, 
as well as a large number of business sessions, 
committee meetings, dinners, luncheons, 
smokers, etc. No field of scientific endeavor 
was wholly unrepresented in the great array of 
papers and addresses that were given. 

This meeting was held on invitation of the 
Massachusetts Institute of Technology and 
Harvard University. Most of the sessions were 
held in the main buildings of the Massachu- 
setts Institute, which are so arranged as 
to furnish very exceptional facilities for this 
kind of convention. Some of the sections and 
societies met at Harvard University, including 
about thirty of the one hundred and forty-one 
sessions. A few were held at the State House 
and a few at hotels. The registration room, 
the council room and the offices for mail, etc,, 
Were located in the Pratt Memorial Building 
on Massachusetts Avenue. With very few ex- 
ceptions all session rooms were under the same 
roof with the registration room, and it was 
generally not necessary to go out of doors in 
order to pass from one meeting place to an- 
other. This feature was greatly appreciated, 
especially on Wednesday, Thursday and Fri- 


day, which were cold, with wind and ana#. 
Excellent luncheons were very efficiently served 
in the Walker Memorial Building, a short dis- 
tance from the main group of buildings. Alto- 
gether, the session rooms and other facilities 
were as nearly perfect as any that the associa- 
tion has ever enjoyed. A large and efficient 
corps of guides made it easy for those in 
attendance to find their way from place to 
place in the enonnous but very simply arranged 
Series of rooms and corridors. The fine hospi- 
tality of the Institute of Technology, Harvard 
University and of the Boston friends of science, 
which made the meeting such a pronounced 
success, was greatly appreciated. 

The excellent preliminary arrangements were 
made by the local committee for the fourth 
Boston meeting, the members of which took up 
this important work last spring. During the 
last two months before the meeting the com- 
mittee and its subcommittees were necessarily 
very busy indeed. A considerable fund was 
raised by subscription to cover the extra ex- 
pense of the meeting. The association mem- 
bers and the friends of science in Boston 
responded very generously, and the association 
wishes to express hero its appreciative thanks 
to these supporters, one and all. 

To the staff of the Massachusetts Institute 
of Technology the hearty thanks of the associa- 
tion are due for the free use of their offices 
and classrooms and for the fine and inspiring 
exhibition of the institute laboratories on 
Wednesday afternoon. The association is 
greatly indebted to Harvard University, also, 
for the use of some of its rooms, and especially 
for the very pleasant and profitable Harvard 
Day, Thursday, with its very enjoyable 
luncheon. 

The local committee consisted of the follow- 
ing members: S. C. Prescott, chairman, A. L. 
Townsend, secretary , Everett Morss, treasurer, 
H. S. Ford, assistant treasurer , Frederick L. 
Allen, 0. C. Anthony, T, W. Bailey, Geo. H. 
Barton, ft. P. Bigelow, Miss A. I\ Blood, Mrs. 
E. P. Cunningham, L. J, Henderson, A. F 
Holmes, Alexander Inglis, E. S. King, A. B. 
Lamb, Waldemar Lindgren, H. E. Lobddl, 
Theodore Lyman, Mrs. ft. 0. Maclaurin, H. V. 
Neale, J. F. Norris, C. L. Norton, W. J, V. 
Osteirhout, G. H. Parker, Nathan van Patten, 
H. Shapley, H. W. Tyler, W. M. Wheeler, 
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E. C. Wijm. The subcommittees were m 
follows: hospitality, C f L. Norton ; Enter- 
Imminent, J. F. Norris fcnd A. B. Lamb; 
Hotel and Dinners, A. L. Townsend ; Trans- 
portation, H. S. Ford; Meeting Places, 6. C. 
Prescott and A. L. Townsend; Exhibits, 
R> P, Bigelow; General Program, S. €. 
Prescott; Publicity, F. L. Allen and H. K. 
Ixdxlell; Membership, G, H. Barton; Registra- 
tion, A. F. Holmes. Each section of the asso- 
ciation and each society that met with the asso- 
ciation at Boston was locally represented by 
one or more persons who cared for its special 
needs, in consultation with the local committee 
and the sub-committees. To all of these local 
representatives, as well as to the local com- 
mittee and the subcommittees, the cordial 
thanks of the association and of the associated 
societies are here expressed.. It is a pleasure 
to record here specially the very efficient work 
of Professor Prescott, Mr. Townsend and Mr. 
Allen, whose untiring services to the associa- 
tion continued throughout the meeting. A 
report of the local committee will be made to 
the permanent, secretary for the use of future 
local committees. 

The general secretary and the permanent 
secretary visited Boston at the end of Novem- 
ber to help the local committee in the final 
stages of the general preparations, and the 
preliminary announcement of the meeting was 
published shortly after the permanent secre- 
tary* return. It was sent to all whose names 
were at that time on the roll of the association. 
The announcement is larger than any earlier 
association publication of this kind, containing 
seventy-eight pages, and many members ex- 
pressed their gratification as to its form und 
completeness. A new feature, introdticed for 
the first time in this announcement, is a twelve- 
page preliminary account of the session pro- 
grams, as far as information about these was 
available at the time. It is planned for the 
future that the features about which members 
wish to be informed early will be published 
separately from the rest of the announcement 
and much earlier than it is possible to issue the 
program notes. They wall probably appear in 
the columns of Scibkcb about November 1. ■ 

The general program of the fourth Boston 
meeting, an attractive book of 158 pages in a 
pay paper wrapper with red lettering, was 


ready for distribution before noon on Tues- 
day, December 28. In excellence of style and 
typographical work, as well as in size, it sur- 
passes all earlier programs published by the 
association. The usefulness of the program 
was greatly enhanced by a summary of events, 
arranged by session periods, inserted just be- 
fore the program pages. This valuable feature 
of the program enabled each person to deter- 
mine at a glance which of the many simul- 
taneous sessions he might wish to attends 

To the section and society secretaries and 
other section and society officers we owe the 
programs themselves, and it is fitting that ap- 
preciative acknowledgment be here made of 
their tireless and continued work in arranging 
the programs, » work that needs to be accom- 
plished mainly in a very short time just before 
the meeting and frequently involves consider- 
able difficulties. 

That the general program is servifig a useful 
purpose is shown by the fact that an increas- 
ingly largo number of those in attendance are 
coming to rely on it almost exclusively. It may 
be regretted that the publication of so many 
separate society programs is necessary for 
these meetings, and it might be worth while to 
consider whether arrangements can not be made 
by which the societies would depend wholly 
upon the general program and reprints thereof, 
which might be furnished to the societies at a 
very low cost. No small saving might thus be 
accomplished. 

The most serious difficulty involved in the 
preparation of the general program was, as 
usual, due to the fact that many of the asso- 
ciated societies are obliged to leave their pro- 
grams open until very late, so that manuscripts 
for these were in many cases not received until 
a few duys before the printing of the program. 
All of the printing was done in the last week 
before the opening of the meeting. The work 
of editing was largely performed by the as- 
sistant secretary, who was in Boston during 
the entire week just before the meeting, attend- 
ing to this work. 

Copies of the Boston program will be sent to 
members who remit five cents for postage to 
the permanent secretary’s Washington office. 

The official badge for the meeting was a 
small celluloid button, about two centimeters 
in diameter, a ml- horde red, silver circle, with 
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th« legend “A. A. A. S,, Boston, 1922." 

Besides the badge, the general program and 
an additional copy of the preliminary an- 
nouncement, each person registering at the 
Boston meeting received, with the compliments 
of Ginn and Company, a copy of Edwin M. 
Bacon's “Boston, a guide hook to the city and 
vicinity," an attractive book of about one hun- 
dred and fifty pages, bound in red cloth with 
gilt lettering and containing numerous illustra- 
tions and maps as well as interesting accounts 
of historic landmarks, etc. For the thoughtful 
courtesy of the donors of this little book were 
expressed the sincere thanks of the association, 
of the associated societies and especially of all 
persons who attended the meeting. It added 
much to the pleasures and profits of the meet- 
ing period. 

Exhibition of Scientific Apparatus and 
Products 

A very satisfactory exhibition of scientific 
apparatus and materials was held throughout 
the meeting, in the large drafting room on the 
fourth floor of the main building of the insti- 
tute. This was in charge of Professor K. P. 
Bigelow, whose efficient services in this connec- 
tion worn very greatly appreciated by all in 
attendance. A number of well-known linns 
and institutions took part in the exhibition, and 
excellent opportunity was afforded to view ma- 
terials and specimens of various kinds and to 
observe apparatus in operation. The exhibi- 
tion included clear and opaque f used-quartz, 
optical glass, insulators, instruments for long- 
range transmission of light, microscopes, pro- 
jection apparatus, telescopes, electric ovens and 
other electric appliances, geological models and 
relief maps, chemical apparatus and biological 
specimens and models. 

Exhibits pertaining to the sessions of a num- 
!ht of the sections and societies were to lx 1 
found in rooms near the corresponding meeting 
places. In connection with the meeting of 
Section G an exhibit was shown that included 
books, photographs, engravings and other ob- 
jects of interest in relation to the history of 
science, especially a collection of historical 
books on physics. The American Society of 
Zoologists exhibited microscopic preparations, 
living and preserved zoological specimens, 
manuscripts and drawings. The American As- 
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sociatlon of Economic Entomologists bad an 
extensive exhibit pertaining to insect pests and 
their control. The Botanical Society o£ 
America, the American Phytopathological So- 
ciety, the Sul li van t Moss Society and the Eco- 
logical Society of America displayed interest- 
ing collections of books, microscopical and 
other preparations, drawings and charts, apd 
living as well as preserved biological speci- 
mens. 

A special exhibition of the institute labora- 
tories in operation was held on Wednesday 
afternoon. The visiting members of the asso- 
ciation were afforded an excellent opportunity 
to inspect the entire group of magnificent 
buildings and laboratories belonging to the 
institute. Guides directed visitors to the vari- 
ous places of interest, and members of the fac- 
ulty ami staff were in attendance to explain 
special features. 

Social and Entertainment Features of the 
Meeting 

Among the many social and entertainment 
features of tlx* meeting should he mentioned 
the following: 

A general reception in Walker Memorial Build- 
ing following the opening exercises on Tuesday 
evening. 

Tea was served by the Boston women in the 
Emma Bogota Koom of the Massachusetts Insti- 
tute of Technology on the afternoons of Wednes- 
day, Thursday and Friday. 

The American Academy of Arts and Sciences 
of Boston held open house, throughout the meet- 
ing, for members of the association and their 
friends. Tea was served each afternoon. 

The College Club of Boston extended the privi- 
leges of its drawing rooms and restaurants to 
visiting women and their friends, throughout the 
meeting. 

The library and reading room of the Affiliated 
Technical Societies of Boston was open to visitors 
for the meeting. 

On Wednesday afternoon the Museum of Fine 
Arts was open to those attending the meeting, and 
efficient guides conducted visitors through the 
Museum. Tea was served by the women connect- 
ed with the Museum. 

The laboratories of the Massachusetts Institute 
of Technology were open to the inspection of 
visitors ou Wednesday afternoon, and members 
of the staff were present to explain the many 
interesting and instructive features. 
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Thursday, December 28, ww ; v^drv4ir4 Bay, 

Visiting members and iheitf I Heads were guests 
of the university, and cqurfepua guides conduct ed 
parties to points of interest. A complimentary 
luncheon was served '*& Memorial Hall, 

On Thursday evehteg tWe Was an exhibition 
of educational motion ptetmva, the films being 
furnished by the Society for Visual Education, 
of Chicago; and Dr. F. E. Moulton, professor 
of astronomy in the University of Chicago and 
secretary of the society, spoke with reference to 
the pictures that were shown* 

Women interested in scientific work had a 
luncheon on Friday at River Bank Court, and 
Miss Anne 8. Young, of the astronomical depart- 
ment of Mount Holyoke College, spoke in an 
interesting and inspiring way on the part to be 
played by women in science. 0 

The board of trustees and the librarian of the 
public library of the city of Boston were the 
hosts of association members and their friends 
on Friday afternoon. Docents conducted groups 
of guests through the central building on Copley 
Square, and tea was served in the staff room. 

The Northeastern Section of the American 
Chemical Society tendered a complimentary 
smoker to members of Section 0 (Chemistry) on 
Friday evening. 

By special invitation a number of those attend* 
ing the meeting visited the Massachusetts Agri- 
cultural College at Amherst on Friday and Sat- 
urday. 

The buildings of Wellesley College, at Welles- 
ley, Massachusetts, were open, by special invita- 
tion, to visitors on Saturday afternoon, and tea 
was served informally in the Shakespeare House. 

A number of those in attendance at the meet- 
ing, especially those of Section K (Social and 
Economic Sciences), visited Wellesley Hills on 
Saturday on special invitation of the B ribs on 
Institute and the Babson Statistical Organiza- 
tion. Motor cars were provided for a visit to the 
new campus and buildings of the Babsoit Insti- 
tute and a complimentary luncheon was provided 
at the Club House. 

Dinners and Banquets 
Every evening of the meeting was charac- 
terized by one or more dinners held by the 
various groups of men and women of science 
who were in attendance. On Wednesday oc- 
curred the Ladies' Dinner of the American 
Mathematical Society. On the some evening 
were held the Ecological Society dinner and 
the annual dinner of the Society of Sigma Xi. 
On Thursday were held dinners for the fol- 


lowing groups: the mathematicians, the zoolo- 
gists (with the address of the retiring president 
of the American Society of Zoologists and the 
retiring vice-president for Section F, American 
Association for the Advancement of Science, 
Dr. C. A. Kofoid), the botanists (with the ad- 
dress of the retiring president of the Botanical 
Society of America, Dr. C. E, Allen), the an- 
thropologists, the psychologists (with the ad- 
dress of the retiring president of the American 
Psychological Association, Dr. Knight Dun- 
lap), and the agronomists. The, American 
Nature-study Society held a dinner on Thurs- 
day in honor of Mrs. Anna B. Comstock, who 
has long been professor of nature-study in Cor- 
nell University. The banquet of the New 
England Forestry Congress was also held 
Thursday evening, and visiting students of for- 
estry were invited. 

The following groups held dinners on Fri- 
day : the physicists, the entomologists, the 
phytopathologists, the naturalists (with the ad- 
dress of the retiring president of the American 
Society of Naturalists, Dr. W. M. Wheeler), 
and the Gamma Alpha Graduate Scientific 
Fraternity. 

The dinner of the Metric Association oc- 
curred on Saturday evening, followed by an 
informal session of the association, at which a 
number of speakers addressed those in attend- 
ance. 

Publicity Arrangements at Boston 

The public arrangements at the fourth 
Boston meeting were very excellent indeed, much 
more efficient than those at any earlier meeting 
of the association. The publicity office in the 
Pratt Memorial Building waa in charge of Mr. 
Frederick L. Allen, secretary to the Corpora- 
tion of Harvard University, who acted as chair- 
man of the subcommittee on publicity, American 
Association for the Advancement of Science. 
He organized an efficient corps of workers, who 
prepared mimeograph copy on the various 
papers and addresses, having resulting sheets 
promptly ready 17$r the representatives of the 
doily press. The result was a very satisfactory 
example of this kind of publicity work, which 
by its very nature is exceedingly difficult. The 
newspapers of Boston and many other large 
centers as well gave much apace to the associa- 
tion throughout the week. Especially did the 
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Bto&ton Transcript give u fine service to science 
and education and to the association. 

Mr. Allen and his subcommittee on publicity 
received much help from Science Service, -which 
again cooperated in a very fine spirit with the 
association in its endeavors to spread the sci- 
entific? news of the meeting and to arouse public 
interest in the work of our organization. Sci- 
ence Service is an institution established in 
Washington under the control of the American 
Association for the Advancement of Science, 
the National Academy of Sciences and the Na- 
tional Research Council. Its sole purpose is to 
disseminate scientific information through the 
newspapers. Its editor, Ur. Kdwin K. Slosson, 
was present throughout the meeting, taking part, 
in the work of the publicity office. The valuable 
help received on this occasion from Dr. Slosson 
and from Mr. Watson Davis, also of Science 
Service, is greatly appreciated by the associa- 
tion, 

A letter requesting advanced abstracts of 
papers to be given at the approaching sessions 
was suit out by Science Service to every person 
whose name appeared in the session programs, 
just as Boon as the manuscripts for those pro- 
grams were received by the permanent sucre- 
I dry's office. On the arrival of each program 
manuscript, copies of this letter were sent to 
all whose names appeared in the program, and 
most of the letters were sent out in ample time 
for replies to be received in Washington by 
Science Service a week or more before the 
opening of the meeting. As the abstracts came 
in, copies were promptly forwarded, in daily 
batches, to Mr. Allen at Cambridge, and his 
publicity office thus came into possession of a 
large amount of advance material to work upon, 
which was used to great advantage. Altogether, 
nearly 250 abstracts were received, during the 
period from Decern tor 7 to the time of the meet- 
ing. The permanent secretary wishes here to 
express the thanks of the association officers 
and Science Service to the members who re- 
sponded promptly to the “bine sheet” request 
for advance abstracts. To the pains thus taken 
at a crowded and busy time by so many of those 
who were to speak at the meeting is largely 
due the pronounced success attained by our 
publicity ofitee at Boston. 

Brides the great service performed by Mr. 


Allen and hi$ staff, mainiy through the local 
press, Science Service prepared and sent out 
under release date 50 advance accounts covering 
the meeting. These were in the Daily Science 
News Bulletin regularly sent out by the Service 
to nearly 50 daily newspapers and magazines, 
reaching perhaps to tween two and three mil- 
lions of readers throughout the United States, 
In addition to this advance mail service in the 
Daily News Bulletin , Science Service tele- 
graphed a 500 word account of the meeting to 
each of 14 large dailies for each morning and 
evening of flu* first four days of the meeting. 
In all Science Service disseminated not len- 
til an 100 different accounts based on the Boston 
nteefing. 

The association ami the associated societies 
may well congratulate themselves on the grow- 
ing success of their publicity work (hiring re- 
cent years, and especially on the unprecedented 
success of this work at Boston. This aspect 
of our work has an importance to men and 
women of: science and to the public as a whole 
that must lx? regarded as equal to that of any 
of the other lines of endeavor in which our or- 
ganization is engaged. It is planned to attempt, 
still further improvement in our publicity work 
at future annual meetings. 

The General Sessions 

The seventy-sixth meeting was formally 
opened on the evening of Tuesday, Decemtor 
2fi, in the main hall of Walker Memorial Build- 
ing. Addresses of welcome were made by Dean 
IT l\ Till tot, of the Massachusetts Institute of 
Technology; by Dr. T. W. Richards, represent- 
ing President Lowell of Harvard University; 
by the mayor of Boston, Mr, James M. Curley, 
and by the mayor of Cambridge, Mr. Edward 
W. Quinn. These speakers were introduced by 
Professor S. C, Prescott, chairman of the local 
committee for the fourth Boston meeting. Fol- 
lowing the addresses of welcome, Dr. J, Play- 
fair McMurrich, president of the association, 
took the chair. He introduced the retiring presi- 
dent, Dr. Kliukiiu H. Moore, who delivered his 
address on “What is a number system V’ By 
way of introduction Dr. Moore emphasized the 
great progress made by American science during 
the last 74 years und by the association, which 
was organized as n result of the Cambridge 
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meeting of tlie American Association of Geolo- 
gi«ta and Naturalists, held in September, 1847. 
Then, addressing himself as a representative of 
pure mathematics to the devotees of the natural 
sciences, Dr. Moore raised the question of the 
distinction between mathematics and the natural 
sciences. He pointed out that, although mathe- 
matics is simpler and more self-contained than 
are the other sciences, it is not absolutely self- 
contained; in its development it constantly re- 
ceives stimuli from n on-mathematical sources. 
Though mathematics has impressed itself pro- 
foundly on other sciences by its ideal of mathe- 
matical rigor, and though it is perhaps the 
typical science, the fundamental science, yet it 
should not he separated from the natural sci- 
ences on the ground of method, as expressed 
in the view commonly held that mathematics is 
deductive and the natural sciences are primarily 
inductive. To show how this view is contra- 
dicted by the history of mathematics, the speak- 
er, in response to the question “Wliat is a num- 
ber system?” undertook to give an impression- 
istic descriptive view of the historical develop- 
ment of the fundamental notion of number. It 
was emphasized that the separation of mathe- 
matics from the natural sciences should be con- 
sidered as based on subject matter, not on 
method. Every branch of science, mathematics 
included, has its continually interplaying in- 
ductive and deductive phases. Mathematics, as 
simpler, more self-contained and earlier de- 
veloped, hopes to be of value to all sister sci- 
ences, not only by means of specific results, 
but also by the development of general methods 
capable of application in many fields of knowl- 
edge. 

The opening exercises were followed by a 
general reception given by the Corporation of 
the Institute of Technology to the president and 
retiring president of the association. There was 
a large aMendan.ee, and the occasion was a very 
enjoyable and profitable one. Refreshments* 
were served in the galleries of the main hall. 

A joint session of the association and the 
Scxriety of Sigma Xi formed the second general 
session, held on Wednesday evening, December 
27. The address on this occasion was on “The 
nation and its health” by Dr. Livingston Par- 
rand, president of Cornell University. Dr. Far- 
raud reviewed the progress of public health 


work in this country and pointed out that since 
1870 the average length of life has been in- 
creased by fifteen years, that marked reduction 
has occurred during this period in infant mor- 
tality and in mortality due to tuberculosis, 
typhoid, smallpox and many other diseases. 
The efforts of health workers and organizations 
have, however, been unable thus far to prevent 
increases in certain unconquered diseases, such 
ns cancer and diseases of the heart and kidneys. 
The most outstanding problem at present con- 
cerns the control of the degenerative diseases 
of later life, an increase in mortality from these 
being an inevitable consequence of improve 
merits in the control of diseases of infancy and 
youth. Dr. Farrand outlined the organized 
movements in this country for the further im- 
provement of public health and urged that 
.scientific men support these movements in 
every feasible way. 

At Ihe third general session, held on Thursday 
evening, an illustrated public lecture on “Les- 
sons from the Grand Canyon” was given bv Dr. 
William Morris Davis, emeritus professor of 
geology in Harvard University. Professor 
Davis emphasized the prediction that the widen- 
ing of the Colorado Canyon by erosion will not 
stop until all the neighboring highlands shall 
have been laid low and the whole region tribu- 
tary to the river shall have been reduced to a 
nearly featureless plain, sloping very gently 
toward the river mouth. Furthermore, the rock 
structures forming the wall of the canyon aw 
outspoken witnesses to the occurmice of five 
long antecedent cycles of erosion before the 
present cycle began. Professor Davis pointed 
out, moreover, that the long periods of past 
time recorded by these alterations of vast ero- 
sions and depositions were themselves preceded 
by a still longer period during which the com- 
plex rocks, seen in the basal portion of the 
gorge, were formed. The lecture was accom- 
panied by a series of wonderfully perfect lan- 
tern slides that brought out very clearly many 
of the features that wtflfn discussed. 

On Friday afternoon occurred the first Sedg- 
wick Memorial Lecture under the auspices of 
„the department of biology and public health of 
the Massachusetts Institute of Technology. 
The Sedgwick lectureship has been established 
io commemorate the services of the late Pro- 





' o&iise of .biology and 
pttWic bealtk ihese lectures are to be given 
tfom'/y&t M ft*** by men of distinguished 
eminence in the several subjects comprehended 
within the general scope of biology and public 
health, in order that there may be fittingly ex- 
piossed the deep and broad sympathy that char- 
acterised the man whom the lectureship is de- 
signed to honor. 

The lecture this year was delivered by Dr, 
Edmund B, Wilson, Da Costa professor of 
zoology in Columbia University, who spoke on 
“The physical basis of life.*’ In this address 
illustrated by lantern slides, Dr. Willson re- 
viewed some of the problems of protoplasm and 
the cell from the standpoint of the modern 
cytologist, embryologist and geneticist, compar- 
ing present views with those expressed by Hux- 
ley in his Edinburgh address fifty years ago. 
The speaker showed how the problems of the 
eytologist merge into those of the colloid chemist 
and the biochemist, and how from either point 
of view the cell appears as a complex, definitely 
organized system. The cytologist and the bio- 
chemist alike are driven to the assumption of a 
definite organization in the apparently structure- 
less ground substance or hyaloplasm that forma 
the fundamental basis of the cell system. Rea- 
sons were given for the conclusion ithat this 
substance consists of innumerable ultra-micro- 
scopic dispersed bodies of all orders of magni- 
tude — many of them eelf-perpetuating, and 
forming the foci for visible formed elements 
of the cell system. Many facts point to the con- 
clusion .that both the visible and the invisible 
components of the system are segregated and 
distributed by definitely ordered processes in 
cell-division and heredity- Life is a property 
of the system as such, and the problem of its 
physical basis is inseparable from the problem 
of the organization of the system; but we still 
have no more than a rudimentary understand- 
ing of what this organization is. There is, how- 
ever, no reason to despair of solving this prob- 
lem by mechanistic methods — by observation and 
experiment ; vitedistic conceptions lead us merely 
to abandon hope of progress. 

The fifth, and last, general session was held 
on Friday evening, December 29, this being a 
special session of Section M (Engineering)* 
The speaker on this occasion was Mr. Calvin 
W. Rice, secretary of the American Society of 


Mechanical Engineers, who delivered a very -in* 
teresting and stimulating illustrated total* on 
“Engineering and scientific developments i* 
South America/' Mr. Bice dealt mainly with 
his experiences in South American countries 
daring a recent trip in which he attended the 
International Engineering Congress as the 
official delegate of many engineering societies 
of the United States and Canada, It was point- 
ed out that South American civilization is in 
many respects very excellent indeed, and is amt 
nearly always to be regarded as inferior to our 
own, Dispia 3 f ing some South American news- 
papers with first pages altogether devoted to 
world news rather than to the crime stories 
that are so conspicuous in our daily press, he 
urged that English-speaking Americans should 
fallow South American example and take 
greater interest in world affairs. Turning to the 
status of engineering in South America, Mr. 
Rice emphasized the point that engineers a re 
there generally regarded as representing the 
highest type of citizen. South American en- 
gineers are now well organized, owing mainly 
to the activities of Mr. Rice. Every South 
American country now has its engineering or- 
ganization, and these organizations are inter- 
related so as to constitute a world fraternity 
giving service to all who are engaged in the 
engineering profession. They cooperate with 
engineering societies in the northern division 
of the continent. 

THE COUNCIL ROLL AT BOSTON 

The affairs of the association are wholly in 
the charge of the council, which consists of the 
president, the vice-presidents, the treasurer, the 
secretaries, the council representatives of the 
affiliated societies and academies and eight 
members elected by the council itself. The list 
of council members for the seventy-sixth meet- 
ing is shown below, arranged according to this 
classification. The attendance at the four 
Boston sessions is shown by the numerals that 
precede members' names, the four numerals 
corresponding to the four sessions, on Tuesday* 
Wednesday, Thursday and Friday, respective- 
ly. Thus, the numbers 2, 4 before a name 
indicate that the member so marked was pres- 
ent at the Wednesday and Friday sessions of 
the council. 

Every council member receives an official 



notice, 


$&i' attention to bis responsi- 


bility, just before each annual mating, with 
the urgent request that he attend the council 
sessions and take part in the direction of the 


affairs o£ the association. It is greatly to be 
deplored that not more of the members seem 
to realise the importance of their responsibili- 
ties to the cause for which our association 
stands, that not more of them make it a point 
to attend the council sessions. A very small 
number of the absentees this year presented 
reasons for their absence, or arranged for rep- 
resentatives to take their places. It is very 
gratifying, however, to note that, out of the 
126 members of the council, there were but 64 
that did not appeal' at all at the Boston ses- 
sions. On Tuesday 29 were present; on 
Wednesday, 32; on Thursday, 22; on Friday, 
37. It is noteworthy that the secretaries, who 
receive from the association a mileage allow- 
ance for their trips to the annual meetings, 
show attendance records above the average. 
There are seventeen of these, and five of them 
attended all of the Boston sessions. Many of 
the representatives of the affiliated societies 
and academies this year failed to be present at 
any of the council sessions. Perhaps it needs 
to be emphasised that these representatives 
bear important responsibilities to their socie- 
ties and to the association as a whole. The 
council holds sessions only at the annual meet- 
ings of the association, and the democratic 
nature of our organization renders it very im- 
portant indeed that attendance at these ses- 
sions should be as complete as possible. 


MEMBERS OF THE COUNCIL FOR THE FOURTH 
BOSTON" MEETING 

(Ex-Officio Members) 

The President : 

1, 2, 4 J. Playfair McMurrich, University of 
Toronto. 

The Vice-Presidents for the Sections: 

4 G. A. Miller (A), University of Illi- 
nois. * 

1,2,4 F. A. Saunders (B), Harvard Uni- 
versity. 

W. Lash .Miller (0), University of 
Toronto. 

Otto Slots (D), Ottawa, Canada. 

1 HtW. Stoner (E), Massachusetts In- 
stitute of Technology. 

1 M. M, Metoaht (F), OberHn College. 

1,2, 4 F. & Lloyd (0), McGill University, 

3,4 T. Wingate Todd (H), Western Re- 
serve University, 


4 Raymond Dodge (I), Wesleyan Xfpi- 
veraity. 

2 Henry S. Graves (K), Yale Univer- 

sity. 

Wm. A. Locy (L), Northwestern Uni- 
versity. 

F. M. Feiker (M), New York City. 
Francis W. Peabody (N), Boston 
City Hospital. 

K. W, Thatcher (O), New York Agri- 
cultural Experiment Station. 

Bird T. Baldwin (Q), University of 
Iowa. 

The Permanent Secretary: 

1, 2, 3, 4 Burton E, Livingston, Johns Hopkins 
University. 

The General Secretary: 

1, 2,3, 4 D. T. MacDougal, Desert Laboratory. 
The Treasurer: 

R. S. Woodward, Carnegie Institu- 
tion of Washington. 

The Secretaries of the Sections: 

1,2, 3, 4 Wm. H. Boever (A), Washington 
University. 

1,4 Otto Koppius (B; acting for S. R. 
Williams), Oberiin College. 

1,3, 4 W. D, Harkins (C), University of 
Chicago. 

3 F. R. Moulton (D), University of 

Chicago. 

1,2, 3,4 Elwood 8. Moore (E), University of 
* Toronto. 

4 H. W. Rand (F), Harvard University. 

1,2, 3, 4 Robert B. Wylie (G), University of 

Iowa. 

1.3 E. A. Hooton (H), Peabody Museum, 

Cambridge, Mass. 

2, 4 Frank N. Freeman (I), University of 
Chicago. 

1 Frederick L. Hoffman (K), Baboon 
Institute. 

2.4 Frederick E. Brasch (L), Rogers 

Park, Chicago. 

L. W. Wallace (M), Washington, 
D. C. 

1.4 A. J. Goldfarb (N), College of the 

City of New York. 

3.4 P. E. Brown (O), Iowa State Col- 

lege. , 

1 A. S. Barr (Q), Detroit, Mich. 

MEMBERS REPRESENTING AFFILIATED SOCIETIES 


The Representatives of the American Mathe- 
matical Society: 

1 O, D. Kellogg, Harvard University. 

1 R. G. D. Richardson, Brown Univer- 

sity. 

The Representatives of the Mathematical Asso- 
ciation of America: 

2,8 W. D. Cairns, Oberiin College. 

2 H, L. Rietas, University of Iowa. 

The Representatives of the American Physical 

Society : 

Theodore Lyman, Harvard University. 
Dayton C. Miller, Case School of Ap- 
plied Science. 

The Representative of the American Meteorolog- 
ical Society: 

1,2, 3, 4 W. J. Humphreys, U. S. Weather 
Bureau. 

The Representative of the Optical Society of 
America : 



1 F. K, Richtmyer, Cornell University* 
The Representatives of the American Chemical 
A$0ciety: 

Charles L. Parsons, Washington, 
t>. C, 

Edgar F. Smith, University of Penn- 
sylvania. 

the Representatives of the American Astronom- 
ical Society: 

1 Louis Bell, West Newton, Mass. 

1, 2, 4 John C. Duncan, Whitin Observatory. 
The Representatives of the Geological Society of 
A merica : 

E. O. Hovcy, American Museum of 
Natural History. 

Charles SchucheTt, Yale University. 
the Representatives of the Association of Amer- 
ican Geographers : 

Bichard E. Dodge, Connecticut Agri- 
cultural College. 

1 Robert DeC. Ward, Harvard Univer- 
sity. 

The Representatives of the Seismological Society 
of America: 

H. F. Beid, Johns Hopkins Univer- 
sity. 

1,2 8, D*. Townley, Stanford University, 
The Representative of the American Geographical 
Society of N cn Tork ; 

Isaiah Bowman, New York City. 

The Representative*# of the American Society of 
Zoologists : 

31. E. Crumpton, Columbia Univer- 
sity. 

Charles Zeleny, University of Illinois. 
The Representatives of the Entomological Society 
of America: 

Arthur Gibson, Ottawa, Canada. 

2, 4 C. L. Metcalf, University of Illinois. 
The Representatives of the American Association 
of Economic Entomologists: 

2,4 T. J. Headlce, New Jersey Agricul- 
tural Experiment Station. 

1,2, 3, 4 L. O. Howard, U. 8. Department of 
Agriculture. 

The Representative of the Eugenics Research 
Association : 

Hgrrv IT. LuughUn, Cold Bpring Har- 
bor, N. Y. 

The Represent at ire of the American Society of 
Ho irnnalo gists : 

2,4 Hartley H. T. Jackson, U. B. Biolog- 
ical Purvey. 

The Representatives of the Jlotanical Society of 
America : 

C. E. Allen, University of Wisconsin. 
J. K. pN'hranim, National Research 
Council. 

The Representatives of the American Phytopalho- 
logieal Society : 

4 Mel. T. Cook, New Jersey Agricultural 
Experiment Station. 

C. I,. Shear, U. 8. Department of 
A griculture. 

The Rap rest' Motives of the American Society of 
Naturalists: 

2, 3 John H. Gerould, Dartmouth College. 

J. Arthur Harris, Cold Spring Har- 
bor', N. Y. 

The Representatives of the Ecological Society of 
America: 


Ste phe n^ A* Forbes, University of 

Edgar N. Transeau, Ohio State Uni* 
versity. 

The Representatives of the American Genetic 
Association: 

A. F. Biakeslee, Cold Spring Harbor, 
N. Y. 

4. E. N, Wentworth, Amour's Bureau 
of Agriculture, Research and Eco- 
nomics. 

The Representative of the American Microscop- 
ical Society: 

Paul S. Welch, University of Michb 
gun. 

The Representatives of the American Anthropo- 
logical Association: 

J. Walter Fewkes, Smithsonian Insti- 
tution. 

2, 3, 4 Clark Wissler, American Museum of 
Natural History. 

The Representatives of the American Psycholog- 
ical Association ; 

Edwin G. Boring, Harvard Univer- 
sity. 

Edward A. Bott, University of To- 
ronto. 

The Representatives of the American Society of 
Mechanical Engineers: 

Ira N. Hollis, Worcester Polytechnic 
Institute. 

Dugald C. Jackson, Massachusetts In- 
stitute of Technology. 

The Representatives of the American Institute of 
Electrical Engineers : 

2.4 A. E. Keunelly, Harvard University. 
4 John B. Taylor, Schenectady, N. Y. 

The Representatives of the American Institute of 
Mining and Metallurgical Engineer's: 

Wnldemar Lindgren, Massachusetts 
Institute of Technology. 

1, 2, 3, 4. J. B. Tyrrell, Toronto, Canada. 

The Representatives of the American Society of 
Civil Engineers: 

John R. Freeman, Providence, II. I. 
George C. Whipple, Harvard Univer- 
sity. 

The Representatives of the Illuminating Engineer- 
ing Society: 

Ernest Fox Nichols, Nekt Research 
Laboratory. 

Clayton H. Sharp, White Plains, N. Y. 
The Representative of the American Society for 
Testing Materials: * 

0. L. Warwick, Philadelphia, Pa. 

The Representatives of the American Medical 
Association : 

Geo. H, Simmons, Chicago, 111. 

Geo. M. Kober, Washington, D. C. 

The Representative of the American Association 
of Anatomists: 

Simon H. Gage, Cornell University. 
The Representative of the Society of American 
Bacteriologists : 

E. O. Jordan, University of Chicago. 
The Representative of the American Society of 
Agronomy: 

3.4 W. L. Slate (representing C. A. 

Mooers, University of Tennessee). 
The pepresentative of the Society of American 
Forest or s : 





Gilford Pinchot, Milford, Pa. 

The Representative of the American Society for 
Horticultural Science : 

1, 4 J. K, Shaw, Massachusetts Agrieul- 

* tural Experiment Station. 

The Representative of the Canadian Society of 
Technical A gricultmist * ; 

W. H. Brittain, Truro, 2ST, &, Canada. 

The Representatives of the National Society of 
College Teachers of Education : 

Arthur j. Jones, University o f Penn- 
sylvania. 

John W. Withers, New York Univer- 
sity. 

The Representatives of the National Society for 
the Study of Education : 

Ernest Horn, University of Iowa. 

1 Guy M. Whipple, University of Mich- 

igan. 

The Representative of the American Federation 
of Teachers of the Mathematical and Natural 
Sciences : 

William A. Hedrick, Washington, 
D. C. 

The Representative of the Southern Education 
Society; 

J. T. McConnell, East Hartford, Ya. 

The Representatives of the Society of Sigma Xi: 

2 C, E. McClung, University of Penn' 

syl vania. 

1, 2 Edward Ellery, Union College. 

The Representative of the American Association 
of University Professors ; 

J. M. Coulter, University of Chicago. 

The Representatives of the Gamma Alpha Gradu- 
ate Scientific Fraternity: 

I*. I; Knight, University of Minne- 
sota. 

2 II. L. ltieta, University of Iowa, 

The Representative of the. Illinois Stale Academy 
t>f Science ; 

Charles T. Knipp, University of Illi- 
nois. 

The Reprcxnit olive of the Iowa Academy of 
Science ; 

2 Geo. W. Stewart, Uni versify of Iowa. 

The Representative of the Kansas Academy of 
Science : 

0. P. Dellinger, Pittsburgh, Knns. 

The Representative of the Kentucky Academy of 
Science : 

A. M. Peter, Kentucky Experiment 
Station. 

The Represeniative of the Maryland Academy of 
Sciences: 

Arthur B. Bibbins, Baltimore, Mrt. 

The Representative of the Michigan Academy* of 
Science, Arts and Letters: 

E. C. Case, University of Michigan. 

The Representative of the Nebraska Academy of 
Sciences ; * 

J. C. Jensen, Wesleyan Uni vers, tv. 

The Representative of the New Orleans Academy 
of Science: 

H. W. Moseley, Tulane University. 

The Representative of the North Carolina Acad- 
emy of Science: 

4 Z . t\ Metcalf, North Carolina Odllpge 
of Agriculture and Engineering. 

The, Representative of the Ohio Academy of 
Science: 

2, 3, 4 E. B. Bice, Ohio Wesleyan University. 


The Representative of the Oklahoma Academy of 

Science : 

L. B. Nice, University of Oklahoma, 
The Representative of *the Wisconsin Academy of 

Sciences , Arts and Letters: 

3 E, M. Gilbert (representing Chaneey 

Judny, University of Wisconsin). 

Emoted Members of the Council 

1, 2,3,4 J. McKeen Cattell, Garrison- on -Hud- 
son, N. Y. 

4 F. G. Cottrell, American University. 

H. C. Cowles, University of Chicago. 

2,4 A. E. Douglass, University of Ari- 
zona. 

4 John C. Merriiim, Carnegie Institu- 
tion of Washington. 

4 0. A. Miller, University of Illinois, 

W. E. Ritter, Scriprw Institution. 

1, 2, 3, 4 Henry B. Ward, university of Illi- 
nois. 

PROCEEDINGS OF THE COUNCIL AND 

EXECUTIVE COMMITTEE AT BOSTON 

The executive committee of the council met 
in the grill room of the Hotel Somerset at 10 
a. m., on Tuesday, December 26, and the council 
met at 2 p. m. on the same day in the council 
room, Pratt Memorial Building, Massachusetts 
Institute of Technology. Later sessions of the 
council occurred in the same place at 9 o’clock 
on Wednesday, Thursday and Friday, and each 
of tlie.se later council sessions was fallowed by 
n session of the executive committee. Follow- 
ing is a summary of the business transacted: 

(1) It was reported to the executive committee 

that the committee had authorized, by a mail 
ballot, a contribution of $100 to the American 
Institute of Barred Literature, to aid in the dis- 
semination by the institute of literature on the 
status of the theory of evolution. It was also 
reported that this contribution had been duly 
made. ' ‘ 

(2) The executive committee voted that if any 
one of its mein horn shall have been absent for 
two consecutive meetings, such action shall bo 
regarded as a resignation and shall come before 
the committee for action. This was a rcaflirmn- 
tiou of a similar rule that was in force in the, old 
committee on policy, befom the adoption of the 
present constitution. 

(3) The treasurer’s audited financial report for 
the period from w December 20, 1921, to Septem- 
ber 30, 1922 — thus bringing the treasurer’s year 
into conformity with the association year — was 
accepted by ' the council and ordered printed in 
Science. 

(4) A statement showing receipts and dis- 
bursements for the entire pei’ipd of the treasurer *s 
incumbency, from August 21, 1394, to September 
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30, 1022, was accepted by the council and ordered 
printed in Science. 

(5) The permanent secretary's audited annual 
financial report for the fiscal year 1922 (from 
October 1, 1021, to September 30, 1922) was ac- 
cepted by the council and ordered printed in 
Science. 

(6) The permanent secretary's budget for the 
fiscal year 1923 was approved by the council 

(7) It was reported by the genera] secretary 
that a large majority of the members of the asso- 
ciation residing in Colorado desired to have that 
state included in the area of the Southwestern 
Division. The council therefore amended Article 
VI, Section 3, of the by-laws to that effect by 
inserting the word Colorado after the word New 
Mexico. 

(8) It was voted by the executive committee 
that a message of greeting should be sent to the 
treasurer, Dr. Woodward, who was unable to be 
present at tho meeting. 

(9) A report from the special committee on 
the status of the evolution theory (E. 0. Conklin, 
chairman, Henry F. Osborn and C. B. Daven- 
port) wrb accepted by the council, and a set of 
resolutions recommended by that committee were 
adopted. 

(10) The special committee on cooperation 
with Organizations of Mexican Men of Science 
(L. O. Howard, clmrman) presented a report of 
progress, which was accepted by tho council 

(11) A report of the special committee on Con- 
vocation Week (.T. McKeen Cattell, chairman ), 
which had been approved by the executive com- 
mittee at its fall meeting, 1922, and which had 
been published in Science for December 1, 1922, 
was accepted by the council and the six resolu- 
tions therein recommended (on future meetings 
of the association) were adopted, the council 
voting separately on each resolution. 

(12) It was voted by the council that the sum- 
mer meeting for 1923 be held at the University 
of Southern California, Los Angeles, in conjunc- 
tion with the Pacific Division and the South- 
western Division, this meeting to occur at a time 
in September, 1923, to be decided upon by the 
executive committee. 

(13) The executive committee instructed the 
permanent secretary to send a communication to 
the British Association for the Advancement of 
Science, expressing the gratification of the Amer- 
ican association that the British association is to 
meet in Toronto in the summer of 1924. 

(14) The council elected two members to 
emeritus life membership, on the Jane M. Smith 
Foundation, the new life members being Dr. T. C. 
Chamberlin and Dr. Harvey W. Wiley. 


(15) Eighty members of the association were 
elected to fellowship, distributed among the sec- 
tions as follows : Section B, 3 ; Section C, 1 ; Sec- 
tion E, 5; Section F, 2; Section 0, 44; Section I, 
6; Section L, 2; Section N, 12; Section O, 6. 

(16) A communication was presented to the 
executive committee by Mr. S, A. Moss, of the 
General Electric Company, Lynn, Mass., request- 
ing the association to appoint representatives in 
the American Committee on the Standardization 
of Mathematical Symbols used in Engineering, 
etc. The appointment of three members was au- 
thorized, these to be named later by President 
Me Mur rich. 

(17) The question of places of future meet- 
ings of the association was referred by the execu- 
tive committee to a special committee, consisting 
of the general secretary, tho permanent secretary 
and J. McKeen Cattell, with instructions to re- 
port at tho spring meeting of tho executive com- 
mittee. 

(18) The executive committee expressed its ap- 
proval of the general aims of the newly organized 
Sigma Delta Epsilon Graduate Women's Scien- 
tific Fraternity, with the hope that the fraternity 
may be admitted to association with the American 
Association for the Advancement of Science at a 
later time, when it shall have become more thor- 
oughly established. 

(19) In response to a communication from the 
chairman of the Committee on Bibliograjihy (Dr. 
C. B. Davenport), the executive committee adopt- 
ed the following resolution: He solved, That the 
executive committee regards it as desirable that a 
committee on bibliography be maintained in the 
American Association for the Advancement of 
Science, and requests the chairman of tbo present 
committee on that subject to consult with the 
members of his committee regarding possible 
work still to be accomplished for the association 
by such a committee, and to report subsequently 
on this matter to the executive committee. 

(20) In response to a communication from the 
League of Nations, the council adopted a resolu- 
tion expressing its sincere interest in the restora- 
tion of tho University of Vienna to its former 

“high rank and in the rehabilitation of Austrian 
scientific work in general 

(21) The executive committee considered a 
communication from the General Federation of 
Women's Clubs, dealing with the need of more 
and better nature study in American schools, and 
referred this to the section committee of Section 
Q, with the request that the section committee 
make recommendations to the executive committee 
in this regard. 

(22) The executive committee authorized the 
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appointment! by the chair, of a special committee 
to consider the seed of more and better American 
review* of scientific publication*! with the re- 
quest that the special committee make recom- 
mendation* to the executive committee in this 
regard. President McMurxioh appointed the fol- 
lowing three members of the special committee 
just mentioned! with the provision that these 
three shall appoint two more members, thus giv- 
ing the committee a membership of five. The 
three members appointed are: W. J . Humphreys, 
chairman, D. T. MacDougal and J. McKean 
Cattell. This committee is to appoint the two 
additional members. 

(23) The executive committee authorized the 
permanent and general secretaries to make ar- 
rangements by which the preliminary announce- 
ments of association meetings may be distributed 
as second-class mail matter. 

(24) In response to a communication from 
H. A. Spoehr, W. T. Bovie and Edwin E. Slosson, 
the executive committee authorized the formation 
of a special committee to survey the field of photo- 
synthesis and to arrange for the cooperation of 
workers in fields related to this subject, with the 
aim of accelerating the advance of our knowledge 
of the photosynthetic process. It was voted that 
the formation of this committee be placed in the 
charge of the general secretary. 

(25) The council appropriated the sum of 
$4,000 for grants in aid of research, for the fiscal 
year 1923, these moneys to be disbursed by the 
treasurer from the appropriable funds in his 
hands, according to allotments to be made by the 
committee on grants. 

(26) The council voted that the president ap- 
point a special committee of five to consider the 
question of the organization of work in the philo- 
logical sciences in connection with the association, 
this committee to be announced at the spring 
meeting of the executive committee. Professor 
Mark H. Liddell, of Purdue University, was 
designated as secretary pro tem of the special 
committee. 

(27) The council accepted a report presented 
by the committee on Beciprocity in Science be- 
tween Canada and the United States, and the 
two resolutions recommended by the committee 
were adopted. 

(28) The council adopted a resolution favoring 
the use of the metric system of weights and 
measures in the United States, and urging scien- 
tific men to 'employ metric units in all their pub- 
lications, either exclusively or else with the cus- 
tomary non-metric units in parentheses. 

(29) At the council session on Thursday, De- 
cember 28, it was voted that Henry B. Ward and 


Herbert Osborn should serve as representatives 
of the council to attend the meetings of the 
American Society of Naturalists and the Amer- 
ican Society of Zoologists, on Friday morning, 
these representatives being instructed to take part 
in the consideration of the proposed union of 
American biological societies. 

(30) The council again expressed the desire of 
the association to cooperate in aU feasible ways 
in the plans for a union of American biological 
societies, and affirmed its willingness to join in 
the particular plan proposed, provided (a) that 
the societies originally invited do so, and (&) that 
the expense to the association does not exceed 
$200 for the first year. 

(31) The council accepted and adopted a re- 
port of the special committee on United States 
Copyright Laws (Clement W. Andrews, chair- 
man), approving the main purpose of H. B. Bill 
11476, now before the U. S. Congress, but strong- 
ly urging the elimination of Section 6, or the 
limitation of its application to importations in 
bulk. 

(32) A resolution on Indian lands in the 
United States was considered by the council and 
was referred to the executive committee with 
power. 

(33) A resolution concerning geological fea- 
tures of city parks was considered by the council 
and was referred to a special committee, to be 
appointed by the president, with the recommenda- 
tion that the resolution be made to include all 
natural features in city parks. The special com- 
mittee is to make recommendations to the execu- 
tive committee in this regard. Its members have 
not yet been named. 

(34) By a unanimous vote of the council, 
Charles D. Walcott, secretary of the Smithsonian 
Institution, was elected president of the associa- 
tion for the calendar year 1923. 

(35) The following vice-presidents of the asso- 
ciation were elected by the council, for the cal- 
endar year 1923: 

For Section A (Mathematics), Harris Han- 
cock, professor of mathematics, University of 
Cincinnati. 

For Section B (Physics), W. F. G. Swann, pro- 
fessor of physics, University of Chicago. 

For Section O (Chemistry), E. W. Washburn, 
chairman of Division of Chemistry and Chemical 
Technology, and editor-in-chief of International 
Critical Tables; National Besearch Council. 
Washington, D. C. 

For Section E (Geology and Geography), N. M. 
Fenneman, professor of geology and geography, 
University of Cincinnati. 

For Section F (Zoological Sciences), E. L. 
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Rlee, protestor of zoology on the Cincinnati Con- 
ference Foundation, Ohio Wesleyan University, 
Delaware. 

For Section G (Botanical Sciences), Charles J. 
Chamberlain, professor of morphology and cytol- 
ogy, Department of Botany, University of Chi- 
cago. 

For Section H (Anthropology), E. A. Hooton, 
assistant professor of anthropology, Harvard 
University, and curator of somatology, Peabody 
Museum of Archaeology and Ethnology, Cam- 
bridge, Massachusetts. 

For Section I (Psychology), Raymond Dodge, 
professor of psychology, Wesleyan University, 
Middletown, Connecticut. 

For Section K (Social and Economic Sciences), 
John F. Crowell, economist, 30 Church Street, 
New York City. 

For Section O (Agriculture), R. A. Pearson, 
president, Iowa State College, Ames. 

(36) The council referred to the executive com- 
mittee, with power, the election of vice-presidents 
for the sections D, L, M, N and Q, from which 
sections vice -presidential nominations were not 
yet at hand. 

(37) The following section secretaries were 
elected by the council, for the remainder of the 
four-year term ending at the close of the next 
Washington meeting (December, 1924); 

Section C (Chemistry), W. D. Harkins, pro- 
fessor of chemistry, University of Chicago. 

Section H (anthropology), R. J. Terry, pro- 
* fessor of anatomy, Washington University School 
of Medicine, St. Louis, Missouri. 

Section Q (Education), A. S. Barr, assistant 
director in charge of instruction, Board o£ Edu- 
cation, Detroit, Michigan. 

(38) The following council members were elect- 
ed by the council, for terms expiring at the end 
of the calendar year 1920: 

H. L. Fairchild, emeritus professor of geology, 
University of Rochester. 

G, A. Miller, professor of mathematics, Uni- 
versity of Illinois, Urbana. 

(39) The following members of the executive 
committee were elected by the council, for terns 
expiring at the end of the calendar year 1926: 

J. McK. Cattail, editor of Science, Oarrison- 
on-Hudson, N. Y. 

Henry B, Ward, professor of zoology, Univer- 
sity of Illinois, Urbana. 

(40) The council elected the following mem- 
bers of the Committee on Grants for Research, 
for terms expiring at the end of the calendar 
year 1926: 

W. D. Harkins (for chemistry), professor of 
chemistry, University of Chicago. 


Frank Behlesinger (for mathematics and as* 
tronomy), director, Yale University Observatory, 
New Haven, Connecticut. 

( 41 ) The council gave a rising vote of thanks 
to Dr. J. Playfair McMurrieh, for the fine and 
tactful efficiency with which he had served as 
chairman of the council during the Boston meet- 
ing. 

(42) The council instructed the permanent 
secretary to write letters of appreciative thanks to 
the local committee for this meeting, to the Mas- 
sachusetts Institute of Technology and Harvard 
University, to the Mayors of Boston and Cam- 
bridge, and to Messrs. Ginn and Company for 
the parts they have taken in making the fourth 
Boston meeting a success. 

FINANCIAL REPORTS 

The annual report of the treasurer of the 
association, to September 30, 1922, will be pub- 
lished in a later issue of Science. The total 
of the permanent funds now amounts to 
$121,414.77. The appropriable income from 
this endowment was $5,812.62 for the calendar 
year 1922. Of this, $4,000 was appropriated 
at the Boston meeting, for grants, and $200 for 
emeritus life memberships. 

The permanent secretary’s financial report 
for the fiscal year 1922 shows a total of 
$09,390.21, representing receipts from all 
sources, including balances from the preceding 
year, and the item of total expenditures is 
shown as $62,314.13, including $5,430.43 paid 
on account of the publication of the last volume 
of proceedings. The last mentioned item iB not 
properly chargeable to the current expenses of 
1922, for it represents the years 1015 to 1021. 
At the beginning of the year 1922 the emer- 
gency fund amounted to $4,356.09 and it con- 
tained $5,997.68 at the end of the year. The 
current balance at the end of 1922, not includ- 
ing emergency fund, amounted to $1,078.40. 
This report will be published in & later issue 
of Science. 

The permanent secretary’s budget of pros- 
pective expenditures during the fiscal year 
1923 amounts to $56,158.00. The items of the 
budget will be published later in Science. 

FELLOWSHIP ELECTIONS 

The by-laws of the association state: “AH 
members who are professionally engaged in 
scientific work, or who have advanced soienoe 
by research, may be elected by the council to be 
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fellows oil nomination or on their own applica- 
tion. This qualification is understood to have 
been met by members of affiliated societies hav- 
ing a research qualification .” — Article II, Sec- 
tion 4, Certain officers of the association must 
he elected from among the fellows. 

Bach newly elected fellow receives a notifica- 
tion of election and a certificate of fellowship. 
In the published membership lists the name of 
each fellow ip preceded by an asterisk. On the 
addressograph plates used by the permanent 
secretary’s office in addressing members there 
always occurs a membership symbol showing 
the years of the member’s election to member- 
ship, to fellowship and to life membership. 
The fonnula 17F19L2Q, for example, denotes 
membership since 1917, fellowship since 1919, 
life membership since 1920. If a fellow allows 
his membership to lapse, or if he resigns, and 
is subsequently ejected to membership as a new 
member, he is automatically entered in the lists 
as a fellow on the basis of his first election. It 
therefore sometimes occurs that a membership 1 
symbol shows an earlier year for fellowship 
than for membership. Fellows should not allow 
their membership to be discontinuous, however ; 
a long, unbroken record in the association may 
well be considered as a legitimate subject for 
some personal pride. Fellows are asked to in- 
form the permanent secretary promptly regard- 
ing any errors that may oocur in the member- 
ship symbols on their addressograph plates. 

Nominations for fellowship are made on 
special fellowship nomination blanks, which 
may be secured from any section secretary or 
from the permanent secretary’s office. Nomina- 
tions may be sent in to the proper section sec- 
retary or to the permanent secretary at any 
time. They are first referred to the secretary 
of the proper section, who, after investigation, 
makes recommendation to the executive commit- 
tee in each case. Cases in which a nomination 
is not approved by the section secretary may 
be referred by the executive committee to the 
Committee for Reference on Fellowship Nomi- 
nations, which, after investigation, makes rec- 
ommendation to the executive committee. The 
executive committee makes elections to fellow- 
ship at its spring and fall meetings. At the 
annual meeting of the association the executive 
committee makes recommendation to the council 
regarding fellowship nominations to be acted 


upon at that time. Consequently, for each fiscal 
year there are generally three lists of fellow- 
ship elections, one for the fall meeting of the 
executive committee, one for the annual meet- 
ing of the council and one for (the spring meet- 
ing of the executive committee. 

It seems desirable that the matter of fellow- 
ship be given very serious attention, and it is 
hoped that all members will cooperate with the 
secretaries to the end that every one who is 
eligible to fellowship shall be nominated. Be- 
ginning with the fiscal year 1923, it is planned 
that the names and addresses of all newly 
elected fellows shall be published in Science. 

RESOLUTIONS ADOPTED BY THE COUNCIL 

A STATEMENT ON THE PRESENT SCIENTIFIC STATUS 
ON THE THEORY OF EVOLUTION 

Inasmuch as the attempt has been made in sev- 
eral states to prohibit in tax-supported institu- 
tions the teaching of evolution as applied to man,, 
and 

Since it has been asserted that there is not a 
fact in the universe in support of this theory,, 
that it is a * i mere guess 99 which leading scien- 
tists are now abandoning, and that even the- 
American Association for the Advancement of 
Science at its last meeting in Toronto, Canada,, 
approved this revolt against evolution, and 

Inasmuch as such statements have been given 
wide publicity through the press and are mis- 
leading public opinion on this subject, 

Therefore , the council of the American Asso- 
ciation for the Advancement of Science has 
thought it advisable to take formal action upon 
this matter, in order that there may be no ground 
for misunderstanding of the attitude of the asso- 
ciation, which is one of the largest scientific 
bodies in the world, with a membership of more- 
than 11,000 persons, including the American 
authorities in all branches of science. The fol- 
lowing statements represent the position of the* 
council with regard to the theory of evolution. 

(1) The council of the association affirms that,, 
so far as the scientific evidences of the evolution 
of plants and afeimals and man are concerned, 
there i« no ground whatever for the assertion 
that these evidences constitute a * * mere guess. ’ ’ 
No scientific generalisation is more strongly sup- 
ported by thoroughly tested evidences than is. 
that of organic evolution. . 

(2) The council of the association affirms that 
the evidences in favor of the evolution of man are- 
sufficient to convince every scientist of note iik 
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the world, and that those evidences are increasing 
in number and importance every year. 

($) The boundl of the association eIbo affirms 
that the theory of evolution is one of the most 
potent of the great influences for good that have 
thus far entered into human experience; it has 
promoted the progress of knowledge, it has fos- 
tered unprejudiced inquiry, and it has served as 
an invaluable aid in humanity's search for truth 
in many fields. 

(4) The council of the association is convinced 
that any legislation attempting to limit the teach- 
ing of any scientific doctrine so well established 
and so widely accepted by specialists as is the 
doctrine of evolution would be a profound mis- 
take, which could not fail to injure and retard 
the advancement of knowledge and of human 
welfare by denying the freedom of teaching and 
inquiry which is essential to all progress. 

A RESOLUTION REGARDING THE DESIRABILITY OP THE 
METRIC SYSTEM OP WEIGHTS AND MEASURES 
FOR THE UNITED STATES 

Whereas, The metric system of weights and 
measures has not yet been brought into general 
use in the United States, and 

Whereat, The American Association for the 
Advancement of Science has already adopted and 
published resolutions favoring the adoption of 
the metric system of weights and measures in the 
United States; therefore be it 
Resolved, That the American Association for 
the Advancement of Science reaffirms its belief 
in the desirability of the adoption of the metric 
system of weights and measures for the United 
States, and recommends that the units of that 
system be used by scientific men in all their pub- 
lications, either exclusively or else with the cus- 
tomary non-metric units in parentheses. 

RESOLUTIONS ON THE INTERNATIONAL SCIENTIFIC 
RELATIONS BETWEEN CANADA AND 

the united states 

Presented by the Committee on Reciprocity in 
Science between Canada and the United States. 

I. Resolution on Marine Mammals 
In view of the fact that the American Associa- 
tion for the Advancement of Science is interna- 
tional in its scope and interests, 

The council of the association recommends that 
the National Academy, the National Research 
Council, the Royal Society of Canada and the 
Honorary Council for Scientific and Industrial 
Research be requested to exert their influence in 
inducing the governments concerned to consider 
the advisability of taking Buch steps as may be 
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necessary for the better conservation of marine 
mammals and the further study of their life his- 
tories. 

1L Resolutions on the Complete Conservation of 
Certain Areas 

Whereas , The American Association for the 
Advancement of Science has a special committee 
on reciprocity in science between Canada and the 
United States, and 

Whereas, The committee just mentioned has 
made a study of the problem of the preservation 
of floral and faunal areas in North America, and 
has recommended the following resolutions to the 
association; therefore, be it 

Resolved, That the council, acting for the asso- 
ciation, heartily supports the plan for complete 
conservation of certain areas, especially those 
which contain peculiarly interesting representa- 
tions of floras and faunas and natural features of 
special interest in the educational sense, or sub- 
jects which may be desired for the conduct of 
future researches. And, be it further 

Resolved, That the definition of this principle 
is not to be confused with commitment in support 
of specific areas without careful study of all fac- 
tors, including those which relate to the proper 
balance between conservation and utilization. 

A STATEMENT REGARDING PROPOSED COPYRIGHT 
LEGISLATION IN THE UNITED STATES 
There has been introduced in the present United 
States Congress a bill (H. R. 11470) which has 
for its main purpose the removal of the present 
restriction of copyright in the United States 
to books printed in this country. The removal 
of this restriction would give authors, foreign as 
well as American, the protection which all im- 
portant civilized nations except the United States, 
Russia and Mexico now give through the Berne 
Convention. The association heartily approves 
this action and endorses those provisions of the 
bill which secure it. 

Unfortunately, however, the bill contains a 
section which has an entirely different pur- 
pose. Section 6 in its original form provided that, 
with a few exceptions of no importance in the 
present discussion, no copies of the original 
edition could be imported by any one except 
through the holder of the American rights. It 
is understood that this section was inserted at 
the instance of certain publishing houses and as 
the price of their support of the bill. In the 
opinion of the council of the association, after 
thorough inquiry and study by a special commit- 
tee of the association, this is a most serious 
menace to American scholarship and to the Amer- 
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icon rcadingpublic. Although it is sot probable 
that this bill will be acted upon during the present 
session of the Congress, yet the importance of 
the subject and of the interests affected make it 
desirable that the association shall consider and 
record their opinion of certain of its provisions* 

The section mentioned applies to books by a 
foreign author published in this country under 
assignment of the United States Copyright, but 
it makes no definition of what constitutes "pub- 
lication." This means that any importing house 
can, by merely having its name put on the title- 
page of a small number of copies, completely 
control the importation of the work and fix the 
American price without competition. In its origi- 
nal form, this provision applied to all copies of 
all books so protected, but after a conference be- 
tween representatives of the publishers and of 
the libraries, a substitute section has been intro- 
duced, which exempts books in foreign languages 
and secondhand copies. Even when thus limited, 
the provision would cause very great damage to 
the interests of individual scholars and to edu- 
cational institutions and would be contrary to 
the provision of the Constitution of the United 
States which gives Congress power to enact copy- 
right legislation "to promote the progress of 
science and usef ul arts. ’ 9 

There are three important reasons why the 
council of the association wishes to be recorded 
as strongly objecting to the provisions of the sub- 
stitute seotion just considered. These reasons 
are as follows: 

First, There is no requirement of simultaneous 
publication, and, even if importations could be 
made before the exclusion of original copies be- 
came effective, it is evident that there could be 
no certainty as to the time available and no 
assurance that copies ordered in perfect good 
faith would not be confiscated ou arrival. More- 
over, the existence of an American edition would 
have to be determined for each particular case — 
a serious burden on individual scholars, an almost 
intolerable one on educational institutions, and, 
it may be supposed, an almost intolerable one on 
the United 'States Treasury officials. 

Second, The bill recognizes the fact that the 
original edition may be more desirable than the 
American one and provides a means of ^obtaining 
the former through the holder of the American 
copyright, or independently if he refuses to agree 
to supply, yet it fails to specify any time limit 
within which the agreement must be carried out 
Mere, also, it is evident that the proposed pro- 
visions would cause serious delay, much corre- 
spondence and many formalities* 

Third, There is nothing in the bill about the 


price at which the original edition would be sup* 
plied. What that omission would result in is 
evident from the present practice of certain 
American representatives of English houses whose 
American prices for books not so protected is out 
of all proportion to the corresponding English 
prices. 

In conclusion, the council of the association 
heartily approves the main purpose of the bill 
here considered, but urges most strongly the elim- 
ination of Section 6, or the limitation of its 
application to bulk importations that would com- 
pete with the American edition in the open 
market ; and the council directs that this state- 
ment of its position be communicated to the 
proper congressional committees whenever the 
bill shall be taken under consideration. 

resolution on the status or Austrian science 

Resolved, That, in reply to the communication 
from the Oommittee on Intellectual Co-operation, 
of the League of Nations, the Council of the 
American Association for the Advancement of 
Science expresses its sincere interest in the restor- 
ation of the University of Vienna to its former 
high rank among the universities of the world, 
and recommends that the association and Ameri- 
can men of science cooperate in all possible ways 
with the Austrian men of science in promoting 
thejr scientific work. 

RESOLUTIONS ON THE PLANNING OP FUTURE MEET- 
INGS OP THE ASSOCIATION 

1. Resolved , That the greater convocation-week 
meetings of the American Association for the Ad- 
vancement of Science and the affiliated national 
scientific societies be continued as for the past 
twenty years at four-year periods in succession 
in Washington, New York and Chicago, and that 
all national scientific societies be invited and 
urged to join in these meetings. 

2. Resolved , That a corresponding twelve-year 
cycle of meetings for the intervening two-year 
periods be arranged for large cities in succession 
in the New England, the Central and the Atlantic 
states, in which it is desirable that the national 
scientific societies join. 

8. Resolved, That a provisional schedule of 
meetings in other cities for the odd years be ar- 
ranged in advance, for the convenience of the 
scientific socie||es that may find it desirable to 
meet with the Association. 

4. Resolved, That arrangements be made for a 
summer meeting in 1928. 

5* Resolved, That scientific councils, boards 
and committees can to advantage hold their 
meetings in Washington during the fourth week 
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of April, in Now York at the end of Thanksgiving 
week, in Chicago on or about February 1, and 
in Woods Hole in August. 

6. Meaolved, That convocation -week be the 
week in which N<Jw Year’s day falls when this is 
Thursday, Friday or Saturday; that when New 
Year’s day falls on Sunday, it be the preceding 
week; that when it falls on Monday, Tuesday or 
Wednesday, it begin two days after Christmas 
and continue into New Year’s week. 

Note . — According to the provisions oi' the 
sixth resolution, the dates of future annual 
meetings of the association for the fiscal years 
given are provisionally established as follows: 

1924 (Cincinnati) — Thursday, December 27, 

1923, to Wednesday, January 2, 1924. 

1925 (Washington) — Monday, December 29, 

1924, to Saturday, January 3, 1925. 

1926 (ICansHs City) — Monday, December 28, 

1925, to Saturday, January 2, 1926. 

1927 ( ) --Monday, December 27. 1926, 

to Saturday, January 1, 1927. 

1928 ( )- —Monday, December 20, to Sat- 

urday, December 31, 1927. 

1929 (New York) — Thursday, December 27, 
1928, to Wednesday, January 2, 1929. 

THE BOSTON SESSIONS OF SECTIONS AND 
SOCIETIES 

INTRODUCTORY NOTE 

An attempt has been made this year lo secure 
readable accounts of all of the section and so- 
ciety programs for publication in this special 
issue of the association journal. Several kinds 
of difficulty have been encountered, however, 
and it must be admitted that the following ar- 
ray of section and society reports leaves ample 
verge for future improvement in this aspect of 
our post- convention work. It is planned to fol- 
low, in coming years, the general plan now in- 
troduced for the first time, bringing together 
all the reports of each annual meeting in a 
special issue of Science, to appear in January 
as early as may be. Those who read the follow- 
ing accounts are therefore requested to con- 
sider ways and means by which more satisfac- 
tory reports may be secured at the close 
of the Cincinnati meeting a year hence. The 
permanent secretary will ‘be glad to receive sug- 
gestions that may result in a more efficient co- 
operation of all concerned than has been possi- 
ble this year. 

Before the approach of the autumn period 
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of hectic activities in association affairs, each 
section secretary was asked to cooperate to se- 
cure the needed reports at the close of the meet- 
ing. It was emphasised that each section secre- 
tary represents the association in its program 
relations with the societies in his own field that 
meet with the general organization, and section 
secretaries were asked to see to it that all of the 
societies in their respective groups were proper- 
ly cared for with respect to the prospective 
preparation of the needed reports. The at- 
tention of society secretaries was subsequently 
called to our plans, and they were requested 
to cooperate with their section secretaries in this 
regard. After several other notifications and 
requests in this same direction all secretaries 
were asked to have reports of all their sessions 
ready for publication before leaving Boston. 
About five or six reports were actually in the 
permanent secretary’s hands at the close of the 
meeting. Many additional reports were received 
between the close of the meeting and January 
7, on which date a telegraphic request was sent 
to each secretary whose report had not already 
arrived. Our telegraph bill for January 7 was 
over sixteen dollars. The following series of 
reports had to be closed January 15, and we 
have included all the material on hand at that 
time. 

The novelty of this plan as perhaps an im- 
portant item in the explanation of the diffi- 
culties en countered. Although we all agree that 
the association should be greatly improved in 
its service to the societies and to its members 
and the public, yet conservatism (or just iner- 
tia) must be overcome whenever any marked 
improvement in our work is instituted. That 
things “always have been done” in a certain 
way is not infrequently encountered as a reason 
for persisting in a more or less unsatisfactory 
practice. We scientists are just human in this 
respect. 

Besides the difficulty of novelty, we 'have had 
to cope with other kinds of difficulty. Some 
secretaries confessed their inability to prepare 
or get prepared, brief, readable reports on such 
heterogeneous series of topics as generally con- 
stitute a scientific program. It seemed to some 
that every paper read ought to be reported, 
which is clearly impossible as well as undesir- 
able. Some wished to repeat the programs as 
published in the general program. 
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On the whole, however, it Beams that the fol- 
lowing reports represent a considerable achieve- 
ment, and the permanent secretary and the 
assistant secretary wish to express their thanks 
to all who have contributed thereto. Besides 
serving their present purpose, this collection 
of reports may wel/l be valuable as a starting 
point for better plans that may lead to the se- 
curing of still more satisfactory reports next 
year. 

The reports are arranged below in the order 
of the sections to which they pertain (the 
let ter-and- number symbols 'being the ones used 
in the general program. The letters correspond 
to the several sections of the association, and 
the several organizations are numbered serially 
in each letter group, beginning with the section 
organization itself. 

Special attention is called to the following 
statement from the Boston Preliminary An- 
nouncement: The general program of the 
fourth Boston meeting may be obtained, free by 
members in good standing if they will write 
to the permanent secretary and enclose five 
cents in stamps to pay postage . ‘ Requests for 
programs will be complied with as long as the 
supply lasts. 

SECTION A — MATHEMATICS 

Vice-president and chairman, Gr. A. Miller. 

Retiring vice-president, Oswald Voblen. 

Secretary , William H. Roever, Washington 
University, St. Louis, Mo. 

(Report by William JT. Uoever) 

The retiring presidential address for the asso- 
ciation as a whole was this year devoted to a 
mathematical subject. Retiring President* E. H. 
Moore delivered his address at the first general 
session on Tuesday evening, December 26, on 
the subject “What is & number system?” 

The American Mathematical Society and the 
Mathematical Association of America met with 
the American Association. Besides several ses- 
sions of their own, which ate reported" b^low, 
there were two joint sessions with (Section A. 

On Wednesday, December 27, in Room 2-190 
at the Massachusetts Institute of Technology, 
Section A of the American Association for the 
Advancement of Science and the American 
Mathematical Society held a symposium on 
“Space and time,” at which three aspects of the 


subject were considered under the following 
titles; “The 'logic of space and time” by G. D. 
Birkhoff ; “The* physical meaning of space and 
time,” by P. W. Bridgman; “The astronomical 
measures of space and time,” by Harlow Sharp- 
ley. 

On Thursday afternoon, at Harvard Uni- 
versity, Section A, with the American Mathe- 
matical Society and the Mathematical Associa- 
tion of America, held a joint session, at which 
addresses were given by representatives of these 
organizations. The titles of these addresses 
follow: “Reduction of singularities of plane 
curves by bdrafcional transformation,” address of 
retiring president of the American Mathematical 
Society, G. A. Bliss, University of Chicago; 
“The grafting of the theory of limits on the 
calculus of Leibniz,” by Plorian Cajori, Uni- 
versity of California (representing the Mathe- 
matical Association of America) ; “Geometry 
and physics,” address of the retiring vice-presi- 
dent for Section A, American Association for 
the Advancement of Science, Oswald Veblen, 
Princeton University. 

At a meeting of 'the Section Professor Harris 
Hancock, of the University of Cincinnati, was 
nominated for vice-president of the Section, to 
preside at the meeting in Cincinnati and to give 
his retiring address at the meeting in Washing- 
ton. Professor W. A. Hurwitz, of Cornell Uni- 
versity, was elected to membership on the Sec- 
tion committee, to serve for four years, taking 
the place of Professor G. A. Blise, whose term 
expired with the Boston meeting. On Thurs- 
day evening, December 28, a joint dinner was 
given to all visiting mathematicians. 

THE AMERICAN MATHEMATICAL SOCIETY 

Chairman , Q. A. Bliss. 

Secretary , R. G. D. Richardson; Brown Uni- 
versity, Providence, R. 1. 

(Report by R. G. 1). Richardson) 

The twenty-ninth annual meeting of the 
American Mathematical Society was held at 
Harvard University, Cambridge, on December 
27 and 28, 1922, The attendance included one 
hundred and forty-five members of the society. 
It was announced that ten members of the 
London Mathematical Society had joined the 
society under the reciprocity agreement, and 
the election of twenty-two other members was 
announced. 
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The total membership in the society is now 
1,100, including eighty-three life members. The 
treasurer's report shows expenditures of $7,- 
858.07 and cash receipts of $10,486.21 during 
1922; it is to be noted, however, that on account 
of the printing situation no numbers of the 
Transactions have been paid for during this 
year. The total number of volumes in the 
library is now 6,203. 

At the annual election the following officers 
and other members of the council were elected : 
President, Professor Oswald Veblen; vice-pres- 
idents, Professors Tt. L. Moore and H. W. 
Tyler; secretary , Professor R. G. D. Richard- 
son; treasurer, Professor W. B. Fite; librarian, 
R, C. Archibald; committee of publication , 
Professors E. R. Hedrick, W. A. Hurwitz and 
J. W. Young; members of the council to serve 
until December, 1925 , Professors E. T. Bell, 
W. H. Bussey, J. C. Fields and Arthur Ranum. 

It was decided to hold the summer meeting 
of 1923 at Vassar College and the annual meet- 
ing in New York City. Professors C. N. Moore 
and R. G. D. Richardson were appointed to 
represent the Society in the Council of the 
American Association for the Advancement of 
Science, Professor G. A. Bliss was appointed 
as ad interim representative on the American 
Section of the International Mathematical 
Union. 

As noted above in the report of Section A, 
a joint session was held with that organization 
on Wednesday afternoon, and another with 
the Mathematical Association and Section A, 
on Thursday afternoon. 

THE MATHEMATICAL ASSOCIATION OF AMEBIC A 

President , R. C. Archibald. 

Secretary , W. D. Cairns, Oberlin College, 
Obezdin, Ohio. , 

(Report by W . I). Cairns) 

Following the joint session with Section A 
and the American Mathematical Society, the 
association held two sessions on Friday, De- 
cember 29, 1922. The attendance at the sessions 
numbered 216, of whom 150 were members. 
The following officers for 1923 were elected 
or appointed: 

President , Professor R. D. Carmichael, Uni- 
versity of Illinois; vice-presidents, Chancellor 
A. B. Chace, Brown University, and Professor 
L. P. Eisenhart, Princeton University; trustees , 
Professor R. C. Archibald, Brown University, 


Professor C. F. Gummer, Queen's University, 
Professor Dunham Jackson, University of 
Minnesota, Professor E. H. Moore, University 
of Chicago, and Professor Clara E. Smith, 
Wellesley College; secretary -treasurer, Professor 
W. D. Cairns, Oberlin College; librarian, Pro- 
fessor L. C. Karpinski, University of Michigan. 

Professor H. L. Rietz of the University of 
Iowa was appointed representative of the asso- 
ciation in the Division of the Physical Sciences, 
National Research Council, for the three-year 
term beginning June 11, 1923. Twenty-seven 
persons and one institution were elected to 
membership. 

The following papers were read at the Fri- 
day sessions, the afternoon session consisting of 
a symposium on “Mathematical statistics" with 
an extended discussion accompanying this : 
“Period of the bdfilar pendulum for finite ampli- 
tudes," by H. S. Uhler; “Skew squares," by W. 
H. Echols; “On the averaging of grades," by 
C. F. Gummer; “Mathematics at Oxford and 
the Ph. D. degree," by W. R. Burwell; “Some 
unsolved problems in the theory of sampling," 
by B. H. Camp; “Some unsolved problems in 
solid geometry ” by J. L. Coolidge; “The sub- 
ject matter of a course in mathematical statis- 
tics,” by H. L. Rietz; “Time series of economic 
statistics : their fluctuation and correlation," by 
Warren M. Persons; “Some fundamental con- 
cepts of the calculus of mass variation and their 
relations to practical problems," by Arne Fisher. 

SECTION B — PHYSICS 

Vice-president and chairman , F. A. Saunders. 
Retiring Vice-president, G. W. Stewart, 
Secretary, S. R. Williams. 

Acting Secretary, Otto Koppius, Oberlin 
College, Oberlin, Ohio. 

(Report by Otto Koppius) 

Section B of the American association held 
its session on Thursday afternoon, December 
28, at the Jefferson Physical Laboratory of 
Harvard University, Dr. F. A. Saunders pre- 
siding. The large lecture room of the labora- 
tory was filled to its capacity. 

Professor G. W. Stewart, of the State Uni- 
versity of Iowa, the retiring vice-president for 
Section B, delivered his address on “Certain 
allurements in physios." 1 The allurements to- 
day are mainly in the following fields : Atomic 
structure and the theory of radiation, static vs, 
i See Science, Vol. LVII, pp. 1-6, 1923. 
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the orbit theory of the atom, Quantum theory. 
And yet, Professor Stewart pointed out, the 
older fields are not without their allurements; 
they may be less attractive, but the achieve- 
ments are likely to be more permanent. The 
vice-presidential address was followed by a 
symposium on “Ionization potentials and 
atomic radiation,” in which the following 
papers were read: “The interpretation of criti- 
cal potentials,” by K. T. Compton; “Atomic 
structure and spectroscopic consideration,” by 
Paul D. Foote; “Ionization and astrophysics,” 
by Henry Norris Russell. 

At the business meeting of Section B, Dr. 
W. F. G. Swann, of the University of Minne- 
sota, was nominated vice-president for the 
section for 1923, and Dr. A. H. Compton, of 
Washington University, St. LouiB, Mo., was 
elected to bo a member of the section commit- 
tee, his term of office to end January 1, 1927. 

THE AMERICAN PHYSICAL SOCIETY 

President f Theodore Lyman. 

Secretary , Dayton C. Miller; Case School of 
Applied Science, Cleveland, Ohio. 

( Report by Dayton C. Miller) 

The twenty-fourth annual meeting (one hun- 
dred and eighteenth regular meeting) of the 
American Physical Society was held in Cam- 
bridge, Massachusetts, on Wednesday, Thurs- 
day and Friday, December 27, 28 and 29, 

* 1922. The sessions on Wednesday and Friday 
were held in Room 4-270 of the Massachusetts 
Institute of Technology, and the sessions of 
Thursday were held in the lecture room of the 
Jefferson Physical Laboratory of Harvard Uni- 
versity. The presiding officers were Theodore 
Lyman and C. E. Mendenhall, president and 
vice-president of the society, respectively. On 
Thursday morning, there was a joint .session 
with the American Astronomical Society. On 
Thursday afternoon, the annual joint session 
with Section B, American Association for the 
Advancement of Science, was held, Professor 
F. A. Saunders, chairman of Section B, pre- 
siding. The attendance of members and 
friends varied from two hundred to two hun- 
dred and fifty. On the evening of Friday, De- 
cember 29, there was a dinner of members of 
the society and friends at the Harvard Union, 
attended by about two hundred persons. The 
arrangements made by the local committee for 
the entertainment of the members were most 


excellent, and the meeting was generally con- 
sidered one of the most successful that the 
society has held. There were numerous recep- 
tions, exhibitions and excursions arranged in 
connection with the general program of the 
American Association for the Advancement of 
Science, which were taken advantage of, as far 
as possible, by the members of the society 

The program of the Physical Society con- 
sisted of sixty-seven regular papers, three of 
which were read by title. Six papers from the 
program of the American Astronomical Society 
were presented at the joint session, and nt the 
session with Section B there was an address by 
the retiring chairman entitled, “Certain allure- 
ments in physics.” This was followed by a 
symposium on “Ionization potentials and 
atomic radiation,” consisting of three ad- 
dresses, as follows : “The Interpretation of 
critical potentials,” by K. T. Compton, Prince- 
ton University; “Atomic structure from spec- 
troscopic consideration,” by Paul D. Foote, 
Bureau of Standards, and “Ionization and 
astrophysics,” by Henry Norris Russell, Prince- 
ton University. 

The regular annual business meeting of the 
American Physical Society was held on Friday 
morning, December 29, at 11 o'clock. A can- 
vass of the ballots for officers resulted in elec- 
tions as follows for the year 1923: 

President: Charles E, Mendenhall, University 
of Wisconsin. 

Vice-president : Dayton C. Miller, Case School 
of Applied Science. 

Secretary: Harold W. Webb, Columbia Univer- 
sity. 

Treasurer: George B. Pegrum, Columbia Uni- 
versity. 

Members of the council, four-year term: U. C. 
Brown, Bureau of Standards; A. LI. Hughes, 
Queen's University. 

Managing editor of the Physical Review, three- 
year term: G. S. Fulcher, Corning, N. Y. 

Members of the board of editors of the Physical 
Review, three-year term: A. H. Compton, Wash- 
ington University; E, H. Kennard, Cornell Uni- 
versity; Leigh Page, Yale University. 

THE AMERICAN MBTEOROUXaCAL SOCIETY 

President , Sir Frederic Sfcupart. 

Secretary , Charles F. Brooks; Clark Uni- 
versity, Worcester, Mass. 

(Report by Otto Koppius,) 

Sessions were held at the Massachusetts In- 
stitute of Technology, beginning Friday morn- 
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ing, December 29, and continuing through Sat- 
urday. At the annual business meeting the 
society re-elected the retiring officers: Presi- 
dent, Sir Frederic Stupart, 315 Bloom Street, 
Toronto, Canada; vice-president , W. J. Hum- 
phreys, U. S. Weather Bureau, Washington, 
D. C.; secretary-treasurer, Charles F. Brooks, 
Clark University, Worcester, Mass. The Fri- 
day afternoon session was featured with a sym- 
posium on “Ancmometry,” at which S. P. Fer- 
guson and It. N. Covert, of the U. S. Weather 
Bureau, Washington, D. C., presented a paper 
on “The measurement of the wind.” The 
other contribution was by Alexander McAdie, 
Harvard University, Blue Kill Observatory, 
Roadvillc, Mass. He exhibited and explained 
the barometer and the thermometer used by 
Dr. John Jeffries in 1784 when he made the 
first crossing of the English Channel by air. 
S. P. Ferguson opened the discussion after 
the reading of these papers. On Saturday 
morning, December 30, Sir Frederic Stupart 
gave his presidential address on “Meteorologi- 
cal stations in high latitudes.” A prolonged 
and active discussion by numerous members 
of the society followed the address, particu- 
larly in regard to extending the network of 
meteorological stations ink* the polar regions 
and over the oceans. The society considered 
itself fortunate to have had at its meetings 
the heads of the meteorological sex*vices of both 
the United States and Canada, as well as a 
former director of this service for Argentina. 
The feeling is that the sessions were extremely 
helpful and stimulating. 

The consensus of opinion is that the Boston 
meetings were exceedingly interesting and in- 
spiring, and all the sessions were well attended. 
The success of the meeting was largely due 
to the untiring work of the local committee, 
and to the cordiality and hospitality of the 
Massachusetts Institute of Technology and 
Harvard University. Both of these institutions 
were given votes of appreciation by societies 
associated with Section B. 

SECTION 0 — CHEMISTRY 

Vice-President and Chairman, W. Lash 
Miller. 

Retiring vice-president, William D. Harkins. 

Secretary pro tem v William D. Harkins, 
University of Chioago. 
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(Report , by W. D. Harkins) 

There were six well-attended sessions for 
chemistry at the Boston meeting, the first on 
Wednesday forenoon and the last on Friday 
forenoon, with two simultaneous sessions on 
Thursday afternoon. All but the two last- 
mentioned sessions were devoted to a continued 
symposium on the “Progress of chemistry,” and 
the two exceptions might properly be consid- 
ered as also belonging with the large sympo- 
sium. One of the Thursday afternoon sessions 
was held jointly with Section G (Botanical 
Sciences) and the Physiological Section of the 
Botanical Society of America, with a sympo- 
sium of invited papers on “Photosynthesis in 
plants and other aspects of photochemistry.” 
The other Thursday afternoon session was a 
joint one with Section B (Physics) and the 
American Physical Society, with the retiring 
vice-presidential address for Section B (given 
by G. W. Stewart, State Univorsity of Iowa) 
followed by a symposium of invited papers, 
arranged by the physicists, on “Ionization po- 
tentials and atomic radiation.” 

The address of W. D. Harkins, retiring vice- 
president of Section C, was given on Wednes- 
day afternoon, on “Atomic structure and the 
general system of isotopes.” The symposium 
on “Photosynthesis in plants and other aspects 
of photochemistry” embraced the following 
titles: “Inventory of the world supply of en- 
ergy,” by E. E. Slosson, Science Service, Wash- 
ington, D. C.; “Analysis of the mechanism of 
photosynthesis,” by H. A. Spoehr, Carnegie 
Institution of Washington; “The nature of 
X>botochemioal reactions,” by W. T. Bovie, Har- 
vard Medical School ; “Photochemical reac- 
tion,” by S. E. Sheppard, Eastman Kodak 
Company, and “Carbohydrate metabolism,” by 
Charles 0. Appleman, University of Maryland. 

This symposium was very largely attended 
and the papers proved to be very valuable and 
inspiring. The very great importance of pho- 
tosynthesis in plants was specially emphasized, 
with the result that the section recommended 
to the council that a committee on this subject 
be organized, to make a survey of the field and 
aid research workers to cooperate in advancing 
our knowledge of the photosynthetic process 
as rapidly as possible. The council authorized 
such a committee and instructed the general 
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secretary to take steps to organize it. 

It was the general opinion, expressed by 
those in attendance, that the program gave a 
most interesting and important summary of 
progress in chemistry, particularly with refer- 
ence to those topics that are of most interest 
to other scientists and to the public. Most of 
the papers presented were discussed at length 
by the chemists present, and the discussion was 
enlivened by the witty and relevant remarks 
and suggestions of the chairman. 

On nomination by the section, the council 
elected E. W. Washburn, of the National Re- 
search Council, to be the chairman of the sec- 
tion and association vice-president for the sec- 
tion, for 1923. On similar nomination W. D. 
Harkins was elected to be secretary of Section 
C for the remainder of the secretarial term, 
expiring at the end of the Washington meet- 
ing, December, 1924. Gerhard Dietrichson, of 
the University of Illinois, was elected assistant 
secretary, and two members of the section com- 
mittee were elected, as follows: For the four- 
year term expiring at the end of 1925, Gregory 
Paul Baxter, Harvard University; for the four- 
year term expiring at the end of 1926, Roger 
Adams, University of Illinois. 

A more complete report on the sessions of 
Section C at Boston will appear in a later issue 
of Science, as will also the vice-presidential 
address for the section. 

SECTION D — ASTRONOMY 
Vice-president and Chairman , Otto Klotz. 
Retiring vice-president, S. A. Mitchell. 
Secretary, F. B. Moulton, University of Chi- 
cago, Chicago, HI. 

( Report by F. JR. Moulton) 

Section D held its meeting on Friday after- 
noon, December 29, in joint session with the 
American Astronomical Society. In the ab- 
sence of Professor S. A. Mitchell, his retiring 
vice-presidential address on “Some conse- 
quences of ionization” was read 1 bv Dr. 
Slocum. Other meetings were held, under the 
auspices of the American Astronomical Society, 
on Wednesday morning, Thursday morning 
and afternoon and Friday morning. The sec- 
tion was adjourned Wednesday afternoon to 
attend the symposium on “Space and time” 
given by Section A and the American Mathe- 
matical Society. On Wednesday evening the 
section and the American Astronomical Society 


were entertained by Dr. and Mrs. Shapley at 
the Harvard College Observatory. 

At the business session of Section D, Dr. 
Heber D. Curtis, Allegheny Observatory, Pitts- 
burgh, Pa., was nominated for vice-president 
for Section D for 1923, and Dr. Charles G. 
Abbott, of the Smithsonian Institution, Wash- 
ington, D. C., was elected member of the sec- 
tional committee for the term expiring Decem- 
ber 31, 1926. 

THE AMERICAN ASTRONOMICAL SOCIETY 

President, W. W. Campbell. 

Secretary, Joel Stebbins, Washburn Obser- 
vatory, Madison, Wis. 

( Report by Joel Stebbins) 

The American Astronomical Society had a 
successful meeting, about eighty members 
being present. Sessions were held on three 
days, and the society took the opportunity to 
join the meetings of other sections, including 
the symposium on “Space and time” of Section 
A and a joint session for papers of common 
interest with the American Physical Society. 
In the case of the physical papers a prominent 
physicist stated that anything he understood 
was probably astronomy and what he did not 
understand must have been physics. In a ses- 
sion with Section D the retiring address of 
Vice-president S. A. Mitchell on “The im- 
portance of ionization” included a practical 
summary of certain developments in modern 
physics which are of prime importance in their 
astronomical application. 

In addition to the emphasis on physics, the 
meeting brought out about half a dozen papers 
in each of the following fields: astronomical 
spectroscopy, stellar parallaxes, positions and 
proper motions of stars, and double and vari- 
able stars. One might suppose that by the 
twentieth century astronomers would have 
learned all possible ways of setting up their 
instruments, but no less than three papers in- 
cluded notes on methods of adjustment of 
equatorial telescopes, special devices being oc- 
casioned by the new forms of instruments 
which are being brought into use. 

In 1918 the society held at Cambridge what 
turned out to be a farewell meeting in honor 
of the late Professor Edward C. Pickering, 
director of the Harvard Observatory for more 
than forty years, and it was a satisfaction for 
the members to visit once more the scene of 
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Ills labors and see how the work is being car- 
ried on and extended by the new director, Dr. 
Shapley. Also the society was privileged to 
hold a session at the Harvard Astronomical 
Laboratory, where, under the late Professor 
Willson and his successor, Dr. Stetson, many 
innovations in the teaching of astronomy have 
been introduced. 

Although the Boston meeting was not marked 
by the announcement of any striking astro- 
nomical discovery, the gathering was quite up 
to standard in the interest and benefits to as- 
tronomers themselves, both because of the qual- 
ity of the technical papers and the oppor- 
tunity of contact with workers in allied 
sciences. 

SECTION E — GEOLOGY AND GEOGRAPHY 

Vice-president and chairman, Hervey W, 
Shinier. 

Retiring vice-president, Willet G. Miller. 

Secretary, Elwood S. Moore, University of 
Toronto, Toronto, Ontario. 

(Report by E. S . Moore ) 

Section E held a successful meeting with a 
program of three full days and an evening 
session in conjunction with the association, ait 
which Dr. W. M. Davis gave a public lecture on 
the Grand Canyon. One of the gratifying 
features of the meeting was the interest mani- 
fested by the younger geologists and geograph- 
ers, and it is regrettable that an abstract of 
each paper presented can not be published 
here. 

In his paper on “Variations in rate of evolu- 
tion of organisms,” Dr. Shimer, vice-president, 
pointed out that characters of major importance 
such as those distinguishing classes, are intro- 
duced with comparative rapidity. Throughout 
the much longer subsequent life of the class, 
evolution, except for the few individuals which 
initiate the next great advance, is confined to 
the elaboration of minor characters. Such al- 
ternations in the rapidity of evolution may 
partly be explained by a parallel alternation in 
the physical environment throughout the his- 
tory of the earth. 

As an outcome of a paper given by Dr. W. 
M. Davis on the possibilities of developing 
geological features, for educational purposes, 
in city parks, a resolution was unanimously 
passed, urging that such possibilities be brought 
to the attention of park authorities concerned. 


Professor Davis pointed out features which 
might be used in some of the principal cities 
in the country. A few of the examples sug- 
gested are (the glacial features in Central Park, 
New York, which could be exposed by removing 
the thin earth covering. Spokane might de- 
velop a magnificent section exhibiting the rem- 
nants of the great flood of Columbia lavas left 
lying unoonformably on the spur of the Rocky 
Mountains. Another paper by Professor Davis, 
of exceptional interest, expressed his conclusions 
regarding the origin of the Drowned Coral Reefs 
south of Japan. The Tiu Kiu and Bonin 
islands are surrounded by coral banks 40 to 60 
fathoms in depth, and these are believed to rep- 
resent submerged coral reef plains, built up 
around the islands while they were slowly sub- 
siding during a period of higher temperature 
than that existing at present. The corals are 
believed to have ceased work, owing to a fall 
in temperature. The submergence is assigned 
to a sinking of the islands, rather than to a 
rise of the sea, 'because the depths of the various 
banks are not the same. These islands are of 
skeleton outline with serrate backbone, from 
which slender rib-like spurs project on either 
side, between open bays. Barrier coral reefs 
are more or less developed around the more 
southern islands, while the middle island groups 
have only narrow and discontinuous fringing 
reefs. Professor Davis thinks that the margin 
of the coral seas fluctuated during glacial time 
and recently withdrew somewhat toward the 
equator. 

Professor S. D. Townley exhibited views 
which showed that earthquakes are relatively 
more numerous in southern California than in 
the northern and central portion, and that there 
is really no reason why just as much care should 
not be taken in constructing earthquake-proof 
buildings in the southern cities as in San Fran- 
cisco. Photographs showing destructive effects 
of earthquakes indicated that an earthquake 
near Lavelock, Nevada, occurred in an unin- 
habited region. If a city had happened to be 
located near it, great destruction would have 
resulted. 

A map of California, showing the location of 
all faults, is being prepared as an aid to a 
more thorough study of seismology. Most peo- 
ple are inclined to think all modern earthquakes 
in the United States have occurred in the west- 
ern portion of the country. Mr. I. B. Crosby 
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showed that a severe earthquake occurred in the 
vicinity of Boston in 1755, by which 1,200 
chimneys were partially, or totally, destroyed 
in this region and some houses were nearly 
destroyed. This was the severest shook which 
has 'been recorded, but since then other shocks 
of lesser magnitude have occurred, and it is 
quite within the bounds of possibility that 
others may occur in the future. An interesting 
map, prepared by Mr. Crosby, shows the areas 
around Boston likely to suffer most from a 
shock, because of the oharacer of the underlying 
rock. Mr. R. W. Sayles presented undoubted 
evidence of the glacial origin of the beds at 
Squantum and other localities, and pointed out 
the relation between the regularly banded slates 
in a number of areas and the seasonal changes 
resulting from glaciation. Recent studies in- 
dicate the glacial origin of the Swanton con- 
glomerate near St* Albans, Vt. Professor R. V. 
Field presented evidence to show that the Tor- 
ridon sandstone in the northwest Highlands of 
Scotland, long regarded by the Scottish geolo- 
gists as a typical desert deposit, is more cor- 
rectly considered as a formation made up of 
confluent alluvial fans. From his account of 
his early geological work in the Red Deer dis- 
trict, Mr* J. B. Tyrrell fully established his 
claim to the honor of having discovered, in 
1884, what is probably the most famous col- 
lecting ground in the world for dinosaurian 
remains* 

Recent work by Professor Fairchild and 
others has shown that the southern limit of 
glaciation, as outlined by Lewis and generally 
accepted as correct, must be greatly modified, 
since this line did not include the extensive 
lobations running down most of the valleys. 
The ice reached as far south as Bethlehem and 
possibly to Reading, Pa* The masses of till 
left by these lobes do not represent pre-Wis- 
consin glaciation, but rather the fringe of the 
Quebec glacier. The topographic features of 
the lower Susquehanna valley can be best ex- 
plained by assuming a peripheral bulge, which 
by isostatic compensation balanced the down- 
throw of the northern area, which was weighted 
down by the ice of the Quebec glacier. This 
bulge is calculated to have had a width of 200 
miles and a crest elevation of 640 feet* Since 
glacial times the bulge has fallen afciout 200 
feet, thus drowning the lower Susquehanna val- 
ley. The rise of this bulge implies a downthrow 


in Quebec during glacial times of 3,000 feet 
with a post-glacial uplift of 1,000 feet. Before 
glaciation the Quebec area stood 2,000 feet 
higher than to-day, or somewhat over 3,000 feet 
above sea level. 

Other evidences of changes in level were dis- 
cussed by Professor W. F. Jones, who states 
that the last movement of sea level was about 25 
feet downward, leaving a well-marked strand 
line which is almost world-wide. In the Boston 
erabayment this lowering of sea level was not 
sufficient to bring above the sea buried peat 
•beds and fish weirs, which had apparently been 
submerged at some earlier date. In Campeche, 
Mexico, the 25-foot strand line is well marked, 
and in it are mounds and lime kilns, covered 
by marine sediments when the sea stood 25 
feet higher. A pyramid at Jounta is wave cut 
at a point 25 feet above the present level of the 
sea, and according to the de Geer chronology, 
it must be over 3,500 years of age. It is proba- 
ble that a rise of 25 feet in sea level would bring 
the Maya ruins of Pelengue practically to the 
coast, and it is estimated that this city existed 
over 4^500 years ago. 

Professor Barton has found many examples 
around Boston of drumlins deeply eroded by 
subglacial streams. 

One of the most interesting discoveries of its 
kind recently made is (that of E. Th lessen, who 
has found that the rubber-like mass called “co- 
orongite,” found in South Australia, is the 
“peat stage” of boghead coals. The plant form- 
ing this rich oil-bearing substance is a colonial 
alga-like organism, named, “Elaeococeus,” and 
not previously recognised by botanists. He 
presents undoubted evidence that the same type 
of organism exists in abundance in the fossil 
condition in the bogheads and some oannel 
coals. 

SECTION F — ZOOLOGICAL SCIENCES 

Vice-president and chairman , M. M. Metcalf. 

Retiring vice-president, C. A. Kofoid. 

Secretary, H. W. Rand, Harvard University, 
Cambridge, Mass. 

( Report by Herbert W . Rand) 

Section F (Zoology) arranged no independent 
program but met in conjunction wih its several 
associated societies. Unless otherwise stated, 
ail sessions mentioned below were held in build- 
ings of the Massachusetts Institute of Tech- 
nology. 
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The biological smoker on Wednesday evening 
at the Walker Memorial, Massachusetts Insti- 
tute of Technology, was attended by (roughly 
estimated) about five hundred persons. That 
same evening the Ecological Society of America 
held its annual dinner at the Athens Caf6, 
Boston. 

The zoological exhibits, while not extensive 
in range, included matters of considerable in- 
terest. The most elaborate exhibit was that of 
the American Association of Economic Entom- 
ologists, illustrating field and experimental work 
on the gypsy moth and the European corn 
borer. An object of unusual general interest 
was a living specimen of the New Zealand 
Sphenodon (Hatteria) exhibited by Professor 
C. C, Nutting, of the State University of Iowa. 

The section committee met at the close of the 
morning session of the Zoologists on Wednes- 
day and proceeded to nominate as vice-presi- 
dent for the Section for 1923 Professor Edward 
L. Rice, of Ohio Wes-leyan University. Also, 
Dr. Francis B. Sumner, of the Scripps Insti- 
tution for Biological Research of the University 
of California, was nominated to succeed the 
retiring member of the section committee, Pro- 
essor V. E. Shelford, of the University of Illi- 
nois. A business session of Section F was held 
Friday, December 29, at 9 a. m., with Vice- 
president Metcalf in the chair. The Section 
voted that Professor E. L. Rice be nominated 
to the council of the association as vice-presi- 
dent for 1923, and the nomination of Dr. F. B. 
Sumner for place on the section committee was 
confirmed by his election. 

THE AMERICAN SOCIETY OF ZOOLOGISTS 

President, H. H. Wilder. 

Secretary, W. C. Allee, University of Chica- 
go, 111. 

(Me port by Herbert W . Rand ) 

Sessions of the American Society of Zoolo- 
gists were held in the mornings and afternoons 
of Wednesday, Thursday and Friday, Decem- 
ber 27 to 29. The session of Wednesday morn- 
ing was held in three sections. Section I opened 
with a considerable list of papers on para- 
sitology and then proceeded to papers on cy- 
tology and histology. Section II was arranged 
to provide for papers having special needs in 
the way of time or illustration. The main 
feature of this session was an extended account 
of the Fiji-New Zealand Expedition from the 


University of Iowa, presented by Professor 
C. C. Nutting, with lantern illustrations Some 
papers on miscellaneous subjects were included 
in this session. Section III was held in con- 
junction with the Botanical Society of America 
(Joint Genetics Section), the program being 
devoted to papers dealing with genetics in 
animals. Further sessions of the Zoologists on 
Wednesday afternoon and Thursday morning 
and afternoon were occupied by papers on 
embryology, comparative anatomy, entomology 
and general physiology. On Thursday morning 
there was also a session of the Joint Genetics 
Section for papers on plant genetics followed 
by an afternoon session for animal genetics. 

The sessions of the American Society of 
Zoologists were presided over alternately by the 
president, Professor H. H. Wilder, of Smith 
College, and by the vice-president of Section 
F, Professor M. M. Metcalf, of Oberlin College. 

Friday morning was devoted to a joint session 
of the Zoologists and the Ecological Society 
of America. The program included fourteen 
titles on ecology and zoogeography and most of 
the papers were presented. 

Friday afternoon the Zoologists met in joint 
session with the American Society of Natural- 
ists and the Ecological Society of America for 
a symposium on Geographical Distribution. 
Nine groups were considered, as follows: Mam- 
mals, 'by Glover M. Allen, of the Boston Society 
of Natural History and title Museum of Com- 
parative Zoology at Harvard University; Birds, 
by James P. Chapin, of the American Museum 
of Natural History; Reptiles, by Thomas Bar- 
bour, of the Museum of Comparative Zoology 
at Harvard University (in Dr. Barbouris ab- 
sence his paper was read by E. R. Dunn) ; Am- 
phibians, by E. R. Dunn of Smith College; 
Fishes, by C. H. Eigenmann of Indiana Uni- 
versity; Mollusks, by II. A. Pilsbry, of the 
Philadelphia Academy of Sciences; Onyoho- 
phora, by C. T. Brues, of the Bussey Institu- 
tion of Harvard University; Insects, by P. P. 
Calvert, of the University of Pennsylvania; 
Echinoderms, by H. L. Clark, of the Museum 
of Comparative Zoology at Harvard University. 

The annual zoologists’ dinner took place on 
Thursday evening at the Parker House, Boston. 
About one hundred and forty were present. 
The place of honor was shared by Professor 
H. H. Wilder of Smith College, president of 
the American Society of Zoologists, and Pro- 
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fessor C. A. Kofokl of the University of Cali* 
- forma, retiring president of the Zoologists and 
retiring vice-president of Section F, American 
Association for the Advancement of Science. 
In the intervals between the serving of courses 
a male quartette sang some of Professor Wild- 
er's well known biological songs. After the 
dinner Professor Kofoid gave his address as 
retiring president of the zoologists and retir- 
ing vice-president of Section F. His subject 
was “The life cycle of the protozoa.” Starting 
from the conception of the cell as a dynamic 
entity rather than a thing necessarily limited 
by a visible cell boundary, he proceeded to a 
discussion of the Protozoa with a view to show- 
ing that the differences between the Protozoa 
and Metazoa have been over emphasized and 
that proper recognition of the fundamental 
similarities in life cycle and reproductive pro- 
cesses might well lead to the regarding of the 
protozoan as a “one-celled metazoan.” 

THE ENTOMOLOGICAL SOCIETY OF AMERICA 

President , Arthur Gibson. 

Secretary, C. L. Metcalf, University of Illi- 
nois, Urbana. 

(Reports by V. L . Metcalf and Herbert W . 

Rand) 

The seventeenth annual meeting of the En- 
tomological Society of America was usually 
well attended, the attendance ranging from 
about seventy-five to two hundred and fifty in 
the different sessions. Sessions for a program 
of papers on miscellaneous subjects were held 
on Tuesday afternoon and Friday morning. 
A session on Wednesday afternoon was de- 
voted to a symposium on “Adaptation of in- 
sects to special environments.” The symposium 
program was divided into two sections. Part I 
consisted of ten-minute papers, each presenting 
the more noteworthy examples of adaptations 
to the particular environment discussed, the 
more striking features of the habitlt and some- 
thing of the course of evolution or develop- 
ment of the adaptation. Part II consisted of 
three-minute papers, each dealing with adap- 
tation in a single species of insect or with a 
single unit of adaptation. 

The annual public address of the society was 
given Wednesday evening by Professor W. M. 
Wheeler, dean of the Bussey Institution of 
Harvard University. His subject was “The 
physiognomy of insects.” 


The society held its dinner on Friday even- 
ing, with about one hundred and fifty present. 
Seventy-four new members were elected during 
the past year, bringing the total membership 
to 652, the largest in the history of the society. 

The following officers were elected: Presi- 
dent, Professor T. D. A. Cockerell, University 
of Colorado, Boulder, Colo.; first vice-presi- 
dent, Dr. Wm. S. Marshall, University of Wis- 
consin, Madison, Wis. ; second vice-president, 
Dr. F. E. Lutz, American Museum of Natural 
History, New York City; secretary-treasurer, 
Dr. C, L. Metcalf, University of Illinois, Ur- 
bana, 111.; managing editor of the annals, Pro- 
fessor Herbert Osborn, Ohio State University, 
Columbus, Ohio; additional members of the 
executive committee, Mr. Arthur Gibson, Do- 
minion entomologist, Ottawa, Canada, Dr. W. 
A. Riley, University of Minnesota, St. Paul, 
Minn., Professor R. A. Cooley, Agricultural 
Experiment Station, Bozeman, Mont., Charlea 
W. Johnson, Boston Society of Natural His- 
tory, Boston, Mass., Dr. E. P. Felt, state ento- 
mologist, Albany, New York, Professor A. L. 
Melander, State College, Pullman, Wasl* 

The society voted to raise the annual dues 
from $2 to $3, effective January I, 1924. Pro- 
fessor J. J. Davis, of Purdue University, was 
appointed treasurer of the Thomas Say Foun- 
dation, to succeed Dr. E. D. Ball, resigned. 
Messrs. R. A. Cooley, R. W. Harned and Guy 
C. Cramp ton were elected as new members of 
the editorial board of the Annals, 

The society approved the constitution for 
the Union of American Biological Societies, as 
published in Science for September 29, 1922, 
and appointed Messrs. A. N. Caudell and A. G. 
Boving as the representatives of the society to 
attend such meetings as may be called during 
the coming year. 

The following subject was selected for the 
symposium at the Cincinnati meeting in 1923: 
“Methods of protection and defence among 
insects.” * 

THE AMERICAN ASSOCIATION OF ECONOMIC 
ENTOMOLOGISTS 

President, J. G. Sanders. 

Secretary , A. F. Burgess, Melrose Highlands, 
Mass. 

(Report by A. F . Burgess) 

The thirty-fifth annual meeting of the Amer- 
ican Association of Economic Entomologists 
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was held in Massachusetts Institute of Tech- 
nology, Cambridge, Mass., December 28 to 30, 
1922. Professor James G. Sanders, chief, 
Bureau of Plant Industry, Harrisburg, Pa., 
presided throughout the meetings, and on 
Thursday morning delivered his presidential 
address entitled “Whither in entomology V* 

The meeting was the largest ever held by 
this association, over one hundred and eighty 
members and a large number of visitors being 
present. All sections of the United States 
and Canada were represented, a number of 
members coming from the Pacific Coast. 

Papers bearing on some of the large prob- 
lems in controlling destructive introduced 
insects were presented and discussed, and a 
considerable part of the program was devoted 
to experimental work on insecticides for use 
in controlling insect pests of plant life. Im- 
portant contributions relative to protecting 
nuch economic crops as cabbage, potatoes, to- 
bacco, onions, peas, beans and other truck 
crops, as well as stored products, fruits, grain 
and green-house plants, from injury by insect 
pests, were given during the meeting. 

The program of papers was large and varied, 
and ranged from the protection of golf greens 
from the larvae of the Japanese beetle, and 
spraying from airplanes to the prevention of 
loss of domestic fowl from eating rose chafers 
and observations on horse flies in Louisiana. 

The Section on Apiculture held its meeting 
on Thursday evening at the Boston Society of 
Natural History, where an extremely interest- 
ing program was presented, A number of 
local beekeepers and others interested in the 
subject attended this session, and many more 
would doubtless have been present had the 
weather been more favorable. 

The Section on Horticultural Inspection was 
devoted to a number of papers and discussions 
on nursery and orchard inspection and quaran- 
tine work. The viewpoint of the nurserymen 
was presented by Mr. F. F, Rockwell, repre- 
senting the American Association of Nursery 
men. A general discussion of nursery stock 
fumigation also formed a part of the program. 
A statement concerning the gipsy-moth situa- 
tion in New Jersey was also presented. 

On Friday afternoon a symposium was held 
on the "Standards for training men who arc 
to enter professional entomology.” Addresses 
relating to this subject were presented by some 


of the foremost economic entomologists and 
best known teachers in this country. It was a 
session of particular interest to all the mem- 
bers and many visitors. 

On Saturday morning a joint meeting was 
held with the American Phytopathological So- 
ciety, at which the subject of plant quaran- 
tines was presented from different points of 
view and was generally discussed. 

The widespread effect of these quarantines, 
as well as their value, is not fully appreciated 
by the general public. The protection they 
afford to the farmer is not well understood. 
The need for more precautions in preventing 
foreign pests from finding lodgment in this 
country was brought out very forcibly, and -it 
was clearly shown that money expended for 
such protection was an extremely good invest- 
ment. 

The entomologists interested in the insect 
pest survey, which is designed to secure coun- 
trywide data on the abundance and destruc- 
tiveness of insect pests year by year, and the 
entomologists engaged in extension work in 
the various states, held a very profitable meet- 
ing, which was devoted largely to a discussion 
of the problems at hand with a view to adopt- 
ing better methods and securing more effective 
cooperation. 

The group of the entomologists interested in 
insects affecting the health of man met with 
Section N of the American association and 
with other scientists who are working along 
related lines. This resulted in a very profitable 
conference. 

An exhibit was prepared which filled one of 
the large rooms and illustrated the different 
methods used on the gipsy moth work and the 
corn borer work, together with charts and 
models showing the results of different lines of 
experimental work and the equipment and de- 
vices used in studying these insects as well as 
their parasites and natural enemies. Smaller 
exhibits of improved devices for laboratory 
use and excellent drawings of a number of 
insects and their work excited much favorable 
comment. The exhibit was a valuable addition 
to the meeting and was visited and examined 
in much detail by most of the members. 

The Boston meeting was the largest one that 
lias been held by this association and the papers 
were of more than ordinary interest. Seventy- 
six new members were elected and the associa- 
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tion was reported to be in good financial con- 
dition. 

It 'was voted to take membership in the 
Union of Biological Societies. 

The following officers were elected: Presi- 
dent, A. G. Haggles, St. Paul, Minn. ; first vice- 
president, H. A. Gossard, Wooster, Ohio; 
second vice-president , H. J. Quayle, Riverside, 
Calif.; third, vice-president, P. A. Glenn, Ur- 
bona, 111.; fourth vice-president, S. A. Fraeker, 
Madison, Wis. ; secretary, A. F. Burgess, Mel- 
rose Highlands, Mass, Committees were also 
elected to carry on the specialized activities of 
the association for the current year. 

THE AMERICAN NATURE-STUDY SOCIETY 

President, William G. Vinal. 

Secretary, Mrs. Anna B. Comstock, Ithaca, 
N. Y. 

(Report by Herbert W. Rand) 

The Amerieain Nature-Study Society held 
sessions on Thursday morning and afternoon 
and Friday morning and afternoon. These 
sessions were occupied by a general program. 
On Saturday morning the society met at the 
Museum of Comparative Zoology at Harvard 
University to listen to “Personal Reminiscences 
of Professor Louis Agassiz,” by J. Henry 
Blake, and to visit the collections in the mu- 
seum. On Saturday afternoon, in spite of 
highly unfavorable weather, members of the 
society visited the Arnold Arboretum of Har- 
vard University, at Jamaica Plain, under the 
guidance of Professor John G. Jack. 

The American Nature- Study Society held a 
dinner Thursday evening at the Hotel Belle- 
vue, Boston, in honor of Mrs. Anna Botsford 
Comstock, who is retiring as professor of 
nature-study at Cornell University. 

UNION OF AMERICAN BIOLOOICAL SOCIETIES 
(Report by I. F . Lewis) 

At the meeting of the association and affili- 
ated societies in Boston the proposal to" frrm 
the Union of American Biological Societies 
was acted upon by many of the societies. Data 
as to all the societies so acting are not yet at 
hand, but it is evident that the idea of coopera- 
tion is meeting rather general acceptance. The 
following societies, officially or unofficially, 
have decided to become members of the union : 
The American Physiological Society, the Amer- 
ican Phytopathological Society, the American 


Society of Agronomy, the American Society for 
Morticular Science, the American Society of 
Naturalists, the American Society of Zoologists, 
the Botanical Society of America and the En- 
tomological Society of America. The Amer- 
ican Association for the Advancement of 
Science, and its four biological sections (F, G, 
N, 0) voted to join the union, provided the 
special societies on the original list decide to 
do so. The action of other societies has not 
yet been reported and will bo included in a 
later statement. 

A meeting of the council consisting of two 
representatives from each society becoming a 
member will be arranged in the early spring in 
Washington. 

At this meeting definite projects for carry- 
ing out the purposes of the union will be set 
under way. The expenses of the meeting will 
be met in part by an appropriation from the 
National Research Council, to whose invaluable 
assistance along with the sympathetic coopera- 
tion of the American Association for the Ad- 
vancement of Science, the initial success of 
the union is so largely due. 

SECTION H — ANTHROPOLOGY 

Vice-president and chairman, T. Wingate 
Todd. 

Retiring vice-president, A. E. Jenks. 

Secretary, E. A. Hooton, Peabody Museum, 
Cambridge, Mass. 

(Report of E. A . Hooton) 

Section H (Anthropology) of the American 
Association for the Advancement of Scienee, 
the American Anthropological Association, the 
American Folk-Lore Society and the Maya 
Society held their annual meetings in Cam- 
bridge, December 27-20, 1922. Most of the ses- 
sions were held in the Massachusetts Institute 
of Technology and the remainder in the Pea- 
body Museum of Harvard University. 

The attendance upon the meetings was excel- 
lent and a total of fifty-five papers was pre- 
sented before the various societies. The first 
day of the meeting was entirely devoted to 
contributions on physical anthropology read 
before Section H. Many of these dealt with 
new evidence upon the nature and extent of 
racial and individual * variation in man. Dr. 
Al£s Hrdlieka, of the II. S. National Museum, 
discussed the significance of recent finds of 
fossil man in the Old World; Adolph Schultz, 
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of the Carnegie Institution, offered new infor- 
mation upon fetal growth in man; C. B. Da- 
venport, of (lie Station for Experimental Evo- 
lution, Cold Spring: Harbor, N. Y„ spoke on 
the heredity of build in man. An interesting 
feature of the session was the discussion of 
practical aspects of physical anthropology. 
Several important contributions to this subject 
we iv presented, among them two especially 
stimulating papers on the application of an- 
thropology to clinical medicine, by Dr. George 
Draper and David Seegal of the Presbyterian 
Hospital, New York. The limitations of space 
preclude the mention here of some fifteen other 
meritorious papers, most of which will be pub- 
lished shortly. 

Officers of Section R were nominated by the 
section, and were subsequently elected by the 
council of the American Association for the 
Advancement of Science, as follows: T r /*ec- 
presidvnt ami chairman ( HK'Jd), K. A. Hooton, 
Ha rva rd U n i versi ty ; secretary ( 1 1924 ) , 

H. d. Terry, Washington University, Si. Louis, 
Mo.; member of section committee (49x4-1926), 
1{. B. Bean, University of Virginia. 

THE AM KKK' AX ANTHROPOLOGICAL ASSOCIATION 
President, W. C. Farabec. 

Secretary, A. V. Kidder, Phillip:* Academy, 
Andover, Mass. 

(He port bp A\ .1. Uttofon} 

Tin* American Ant hropologieal Association 
had two very profitable sessions, condoling of 
womc nineteen papers on ethnology, archeology, 
sociology and linguistics. Progro-. of Euro- 
pcau archeology was summarized 1 >y X. <\ NeU 
son, of the American Museum of Natural His- 
tory ; new paleolithic fimU in Siberia were 
described by George Grant Mael'unly, of Yale 
l niversily; K. B. Dixon, of Harvard Univer- 
sity, read a provocative paper on the racial 
history of the American Indian; and Ulu Li, 
of Harvard University, anm-od much interest 
by his discussion of an) hropologieal problems 
of t'liiim. 

Tia» following officers of the American An- 
fhropohigieal Association were elected: Presi- 
dent, Walter Hough, V. S, National Museum; 
srerttary, A. V. Kidder, Phillips Academy, 
Andover. 

THE AMERICAN FOl.K-lJiKE SOCIETY 
Pres id rut. Frank G. Speck. 


Secretary, Charles Peabody, Harvard Uni- 
versity, Cambridge, Mass. 

(Report by E . A. Hooton) 

The American Folk-Lore Society belt! its 
annual meeting on the afternoon of December 
28. Special features} of the program were the 
demonstration of methods and apparatus of 
divination among the Bassa of Southern Caro- 
eroun, West Africa, by George Sqhwab, of the 
Peabody Museum, Harvard University, and a 
paper by J. Frank Dobie, of the University of 
Texas, on weather lore of the Tex as- Mexican 
border. Officers were elected as follows : Pres- 
ident, A. L. Espinosa, Leland Stanford Uni- 
versity; secretary, Charles Peabody, Peabody 
Museum, Harvard University; treasurer, P. K. 
Goddard, American Museum of Natural His- 
tory. 

THE MAYA SOCIETY 

(Report by E. A. Hooton) 

The session of the Maya Society was held 
on the afternoon of December 29 in the Pea- 
body Museum of Harvard University. In this 
connection the gold objects found in the sacred 
cenote of Chiehen Itza, Yucatan, were exhibited 
by the Peabody Museum. Progress in the ex- 
ploration of the ruined cities id Central 
America and new interpretations of cultural 
facts in that area were offered by S. G. Morley, 
id the Carnegie Institution; IT. J. Spiridon, of 
the Peabody Museum; A. M. Tozzer, of Har- 
vard University; Marshall H. Saville, of the 
Museum of the American Indian, mid William 
Gates, director of antiquities, of Guatemala. 
A controversial paper on the history of Maya 
and Aztec numerations was presented by Leo 
Wiener, of Harvard University. Officers of 
the society were elected as follows: President, 
William Gates, director of antiquities, Guate- 
mala; secretary , Sylvanus G, Morley, Carnegie 
Institution, Washington, D. C. 

SECTION I — PSYCHOliOGY 

Vice-president and chairman, It. Dodge. 

Retiring vice-president, E, A. Bott. 

Secretary, F. N. Freeman, University of Chi- 
cago, III. 

THE AMERICAN PSYCHOLOGICAL ASSOCIATION 

President, Knight Dunlap. 

Secretary, E. G. Boring, Emerson Hall, Cam- 
bridge, Mass. 

(Report by F. N. Freeman) 

The American Psychological Association held 
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its thirty-first annual meeting in conjunction 
with the meeting of the association, and the 
.section for psychology (Section I) held no 
separate session. By a happy arrangement be- 
tween the program committee of the Psycho- 
logical Association and the section committee 
of Section I, place was made on the program 
of Thursday morning for a symposium organ- 
ized by the section and on Thursday afternoon 
for the address of the retiring vice-president for 
the section, Dr. E. A, Both This arrangement 
ieemed to be a very satisfactory one. The 
psychological meetings were held in Emerson 
Hall, Harvard University, while the other sec- 
tions and societies met at the Massachusetts 
Institute of Technology, some distance away. 
For this reason, the symposium, which was 
planned to lie of general interest, failed to at- 
tract any considerable numlber of outsiders. 
The accommodations in Emerson Hall were, 
however, very convenient. The proximity of 
the meeting of Section Q (Education) made 
cross visiting easy, and the setting of the din- 
ner at the nearby Harvard Union on Thursday 
evening was delightful. 

The increase in the number of psychologists 
makes the organization of a program more 
difficult each year. In some of the recent; meet- 
ings there have been a iiewildering number of 
parallel sessions. The program committee suc- 
ceeded this year in reducing the periods at 
which parallel sessions were held to two. They 
did this by holding down the number of papers 
and classifying them into six groups, dealing 
with general, applied, experimental, clinical, 
comparative psychology, and mental measure- 
ment. 

There is space for only general comments 
on the technical papers of the program. The 
prominence of applied psychology was one out- 
standing feature. Three sessions were devoted 
to general, experimental and comparative psy- 
chology, and five to applied and cl initial psy- 
chology and mental measurements. The sym- 
posium was also devoted to applied psychology. 
That this proportion does not necessarily indi- 
cate the relative importance of the two parts 
of the field is obvious, but it indicates fairly 
the trend in practice. In spite of this trend, 
a certain amount of vigorous experimental work 
is going on, and several theoretical questions are 
arousing discussion. 

The papers in the symposium were of gen- 


eral interest. Professor E. L. Thorndike made 
the point that much more is known in psychol- 
ogy than is applied and that it would be com- 
paratively easy to lay down applications which 
would enormously benefit human life. He took 
illustrations from the facts of individual differ- 
ences and dwelt at greater length on general 
facts of human nature, particularly instincts. 
For example, he argued that legal restrictions 
upon the expression of the instinct of mastery 
through gaining economic supremacy may cause 
it to find expression through more sinister 
forms of behavior. Dr. C. S. Yoakum discussed 
the applications of psychology to industry, par- 
ticularly the analysis of the intellectual and 
temperamental qualifications of executives. He 
showed that there is no single type of success- 
ful executive and that the success of different 
types demands different working conditions. 
Dr. William Healy laid down a series of princi- 
ples and facts regarding the bearing of psy- 
chology on the diagnosis and treatment of de- 
linquency. He emphasized particularly the 
view that there is no clearly marked type of 
delinquent ami that environment and habit may 
play a larger part in causation than intellectual 
ability or inherent, traits. Dr. E. B. Mayo, re- 
cently of Australia, now at the University of 
Pennsylvania, discussed with illuminating illus- 
trations the bearing of psychology on economic 
and industrial life. He dwelt particularly on 
the fact that unrest may be caused by patho- 
logical mental conditions which are subject to 
alleviation by appropriate treatment. 

The address of the retiring vice-president, 
Dr. E. A. Bott, was concerned with a criticism 
of the presuppositions that underlie the scien- 
tific methods in research. He held that the 
assumptions which are sometimes dismissed as 
metaphysical are of importance and that views 
which frequently seem diverse 4 arc really at 
bottom the same. The address of the president 
of the association, Dr. Ivnight Dunlap, which 
was delivered at the annual dinner, was con- 
cerned with the foundations of social psychol- 
ogy. Dr. Dunlap criticized adversely the vari- 
ous current conceptions, particularly the view 
of instinct as elaborated by McDougall. In 
place of these views he suggested that the psy- 
chology of desire be studied as the foundation 
of social attitudes and behavior. He also sug- 
gested that the facts of social behavior might 
be experimenally studied in the theater and gavo 
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illustrations of beginnings which have been 
made in such study. 

The meetings of Section Q contained a num- 
ber of items of interest to psychology 
particularly to the address of the retiring 
vice-president, Dr. G. M. Whipple, on 
“The present status of intelligence testing.” 
At the business meeting of the association the 
annual dues were raised from $2.00 to $5.00 in 
order to provide more adequate funds for the 
carrying on of the affairs of the association 
and for the use of the secretary. The provision 
regarding the election of members of the Coun- 
cil was amended to provide that the Council 
should nominate six persons to be voted upon 
by later ballot. The committee on certifica- 
tion of clinical psychologists presented a report 
which recommended a reduction in the fee for 
such certification. This report was subjected 
to prolonged discussion and was referred to the 
committee again for later recommendation. 

The following officers were elected: Prcai - 
ident, Dr. L. M. Terman, Stanford University; 
Secretary, Dr. John A. Anderson, Yale Uni- 
versity; Members of the Council , Dr. Edwin G. 
Boring, of Harvard University, Dr. June E. 
Downey, of the University of Wyoming; Mem- 
bers of the Section Committee of Section I , 
Dr. R. M. Yerkes, Dr. Raymond Dodge. The 
association also nominated for appointment to 
the Division of Anthropology and Psychology 
of the National Research Council Dr. Raymond 
Dodge and Dr. R. 8. Woodworth. Dr. L. M. 
Terman, who was elected president, is well 
known for Ilia work with mental tests and for 
his study of gifbed children. 

The association voted to accept the invita- 
tion of the University of Wisconsin to meet in 
Madison in 1923. The dates of the meeting 
are December 27 to 29. 

Since the next year's meeting of the Psy- 
chological Association falls within the general 
j'egion of the meeting of the American Associa- 
tion for the Advancement of Science, which is 
to be held in Cincinnati, Section I voted to 
suspend its meeting for 1923. Dr. Raymond 
Dodge was renominated as vice-president for 
the succeeding year and was subsequently elect- 
ed bv the association council. 

An account of the proceedings and programs 
in the botanical sciences, social and economic 
sciences, engineering, medical sciences, agricul- 


ture, education and scientific societies related to 
the American Association in general will be 
printed in subsequent issues of Science. 


CHARLES D. WALCOTT 

PRESIDENT OP THE AMERICAN ASSOCIATION FOR 
THE ADVANCEMENT OF SCIENCE 
FOR THE YEAR 1923 
A Biographical Note 1 

Dr. Charles Doolittle Walcott, secretary of 
the Smithsonian Institution since 1907 and 
president-elect of the American Association for 
the Advancement of Science, is descended from 
early New England settlers. He was bom 
March 31, 1850, at New York Mills, Oneida 
County, New York, and attended the public 
schools of Utica and the Utica Academy, which 
ho left in 3868. In early youth he became 
interested in fossils and minerals and in nat- 
ural history generally, and at the age of seven- 
teen he had already planned to make a sys- 
tematic study of the older fossiliferous rocks 
of North America. From two years' experi- 
ence in a hardware store he gained much prac- 
tical business training, but his scientific inter- 
ests drew him away from commercial enter- 
prises and he returned to farm life and his 
chosen studies. He arranged to do some farm 
work in return for board and lodging, on a 
farm near Trenton Falls, New York, reserving 
the rest of his time for study and collecting. 
The years from 1871 to 1876 were spent in this 
way. In 1873 he sold a fine collection of Tren- 
ton limestone fossils to the Museum of Com- 
parative Zoology of Harvard College. He 
planned to pursue a course of study with Louis 
Agassiz, but the great naturalist died before 
this plan could be carried out. 

Dr. Walcott's first official appointment came 
to him in November, 1876, when he became as- 
sistant to James Hall, then state geologist of 
New York. In that position he carried out re- 
searches in New York, Ohio, Indiana and 
Canada. It was in 1876 that he became a 
member of the American Association for the 
Advancement of Science, in which he has con- 
tinued his membership to the present time. 
He was elected to fellowship in the association 
in 1882. 

t Based on an article that appeared in the 
Geological Magazine, decade vi, Vol. vi, No. 656, 
pp. 1-10, Januury, 1919. 
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In July, 1879, Dr. Walcott became a field 
assistant in the United States Geological Sur- 
vey, He studied the high plateaus of southern 
Utah and the Grand Canyon and afterwards 
took part in a thorough investigation of the 
Paleozoic deposits of central Nevada. He was 
placed in charge of the Paleozoic paleontology 
of the Geological Survey, but still found time 
to continue his studies of the older faunas. 
He examined the Appalachian Cambrian for- 
mations from Alabama to Quebec and New- 
foundland. He also took up a series of west- 
ern studies that eventually covered the main 
Cambrian and pre-Cambrian bodies in the 
great region from California and Texas to 
Montana and South Dakota. In 1888 he be- 
came paleontologist in charge of invertebrate 
paleontology, in 1891 he became chief paleon- 
tologist, and in 1893 he was advanced to be 
geologist in charge of geology and paleon- 
tology in the survey. In July, 1894, Dr. Wal- 
cott was appointed to succeed Major J. W. 
Powell as director of the United States Geolog- 
ical Survey. He held this position until 1907, 
when he resigned to become secretary of the 
Smithsonian Institution, of which he had 
already been .'assistant secretary in charge of 
the National Museum. 

His work in the Geological Survey resulted 
in the reorganization of the survey on scien- 
tific and business principles. The Congress 
and those with whom he came in contact placed 
continually increasing confidence in his ability 
and reliability. The United States Reclama- 
tion Service was organized under Dr. Walcott's 
direction between 1902 and 1907. He encour- 
aged public interest in national forestry and 
secured in 1898 the first comprehensive law 
organizing the national forest reserves. 

From 1902 to 1905 Dr. Walcott was the ad- 
ministrative officer of the newly founded Car- 
negie Institution of Washington, and he took 
a large part in the successful organization of 
that institution. Ho has been a member of its 
executive committee since 1902. He was elected 
to the National Academy of Sciences in 1896 
and has been its president since 1917. 

During hie long and successful term as secre- 
tary of tlhe Smithsonian Institution, Dr, Wal- 
cott has directed researches in many parts of 
the world and he has given much personal at- 
tention to productive studies of the Canadian 
Rocky Mountains in British Columbia and Al- 


berta, on which studies he is still engaged. He 
is well known as a scientist throughout the 
world, especially as a persistent and successful 
student of the Cambrian and Algonkian sedi- 
ments and their included organic remains. Of 
his studies he says 2 that they “have involved 
new and somewhat startling discoveries that 
helped to show how very much earlier life was 
developed on our planet than we had previ- 
ously supposed.” Furthermore, “these re- 
searches have taken into consideration the rec- 
ords left on all the continents and many of the 
great islands * * * in the hope of finding 

evidence of the presence of minute and active 
bacterial and simple algal workers, such as exist 
in modern seas and lakes.” 

Dr. Walcott has taken active part in the work 
of many organizations and committees, con- 
nected with the government and otherwise, and 
he was specially active in many lines of war 
work. He is a member of many learned socie- 
ties, both of this and of other countries. He 
has been the recipient of honorary degrees from 
the following universities: Hamilton, 1897; 
Chicago, 1901 ; Johns Hopkins, 1902 ; Penn- 
sylvania, 1903; Cambridge (England), 1909; 
Yale, 1910; St. Andrews (Scotland), 1911; 
Christiania, 1911; Pitts/burgh, 1912; Harvard, 
1913. He has been awarded the Hayden Medal 
(Academy of Natural Sciences of Philadelphia), 
the Bigsby and Wollaston Medals (Geological 
Society of London), the Gaudry Medal (So- 
ciety Geologigue de France). From 1875 on- 
ward there have been very few years that are 
not marked in Dr. Walcott’s list of scientific 
publications, and most of the years of this long 
period each suw the publication of two or more 
papers from his hand. In electing Dr. Walcott 
to be its president for 1 923, the American Asso- 
ciation for the Advancement of Science has 
added a worthy name to its long and honorable 
roll of presidents. 

THE ORGANIZATION, WORK AND PUR- 
POSES OF THE AMERICAN ASSO- 
CIATION FOR THE ADVANCE- 
MENT OF SCIENCE 

GENERAL SCOPE 

The American Association for the Advance- 
ment of Science aims to advance science in the 

2 Walcott, Charles D.: 4 1 Evidences of primitive 
Life," Smithsonian Report for 7915 (Publ. 2389) 
pp. 235-236, 1916. 
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Now World in every feasible way. It 
is broadly international in its scope. The 
majority of its members and all the socie- 
ties now associated with it are of the United 
States or Canada, but its held is not limited to 
those two countries and it has members resid- 
ing in all parts of the world. All who 
are interested in the progress of knowledge and 
education are eligible to membership. During 
the pa#t seventy -four years the association has 
played an increasingly important role in 
American scientific and educational improve- 
ment. Its organization presents two aspects: 

(1) It constitutes a cooperation of many 
thousands of individuals for the advancement 
of science and all that this phrase implies. At 
the close of the fiscal year 11122 ( September 30, 
1922) there were 10,560 members in good 
standing, and the membership list included 
11,040 names. Its membership represents per- 
sons engaged in seksutitk or educational work 
or appreciating the value of these lines of ac- 
tivity. The individual members of the associ- 
ation support its projects through financial 
contributions, which may have the form of sus- 
taining-membership contributions, life- member- 
ship contributions, awwwaZ membership dues, or 
0$SQ<;iate$hip dues. Contributions of the last 
two foma are titled directly to support the work 
of the a?**ociation, while only the income from 
the first two forms of contribution is thus 
used, these contributions themselves being per- 
manently invested and very carefully guarded. 

(2) The association is also a great general 
organization of eighty-three wholly autonomous 
and independent associated scientific societies 
and thirteen local academies of science and 
learning. Forty- three of the larger associated 
societies and all of the associated academies 
are officially affiliated with the association. 
Affiliated societies have representation in the 
association council and in its section commit- 
tees, thereby taking part in the control of its 
affairs. Whether affiliated or not, the associ- 
ated societies have no responsibility for the. 
financial support of the greater organization, 
which is borne, as lias been said above, solely 
by the individual lnemlmra. A list of the n,s 
somfod societies is presented farther on in 
this issue of Sciknoe. 

The association aims to assist, in every feas- 
ible way, the work of all men and women ot 
science and that of all scientific and educa- 


tional organizations, especially those that are 
associated with it A large number of the 
latter regularly meet at the times and places 
of the association meetings, while many others 
frequently do so. The facilities of the associa- 
tion, for arranging session®, etc., are at the 
disposal of all the societies that meet with it at 
any of its meetings. Reduced railway rates for 
the meetings are generally secured. To indi- 
vidual members tlu* organization is valuable in 
many ways, especially through its publications 
and through the meetings. The permanent sec- 
retary’s office is always ready to aid the scien- 
tific work of members in every way possible. It 
is hoped that all members and all associated 
societies may realize that the American Asso- 
ciation for the Advancement of Science is 
their association, and that they will continue to 
demand of its officers more and better work for 
tile growth of knowledge, for increased popular 
appreciation of science and the scientific meth- 
od of thought, and for the improvement of 
democratic civilization in general. It is also 
hoped that both the societies and the individual 
members will enter fully into the spirit of co- 
operation with the section secretaries, with the 
permanent secretary's office, and with the other 
offices and committees of the association, to the 
end that the sendees of the association may be 
still further broadened, its prestige may be 
still further enhanced, and its power may be 
still further strengthened, “to give a stronger 
and more general impulse and mox 4 e systematic 
direction to scientific research, and to procure 
for the labors of scientific meu increased facili- 
ties and a wider usefulness.” 

ORGANIZATION 

The direction of the association rests in the 
council, a democratically constituted body that 
combines the legislative and executive functions. 
The council consists of the president, the vice- 
presidents (at present 15 in number), the 
treasurer, the general secretary, the permanent 
secretary, the secretaries of the sections (now 
35 in number), the council representatives of 
the affiliated societies and academies (43 socie- 
ties and 13 academies, with 87 representatives 
altogether) and eight other members. All coun- 
cil members, excepting the representatives of 
societies and academies, are elected by the coun- 
cil itself, for it nominates and elects the presi- 
dent, the general and permanent secretaries, the 
treasurer and the eight additional elected mem- 



Itoviok 123 


jAyuAfcsras, 1028 J 

bers, and it eteeta the vice-presSjeata and section 
secretaries on nominations by the respective 
sections. There are 129 council memberships 
at present, but the same person sometimes serves 
in more than a single capacity, and there are 
now ISM names on the council roll. A list of 
the council members for 1922 has been presented 
on earlier pages of this issue of Science, The 
council meets regularly four or five times dur- 
ing each annual meeting, and interim business 
is transacted by the executive committee of the 
council, which consists of the president, the 
gcnerul secretary, the permanent secretary and 
eight other members elected by the council. 
The executive commit tee for 1922 consisted of 
Simon Flexner, chairman; J. P. McMurrich, 
president; D. T, MacDougal, general secretary ; 
H. K. Livingston, permanent secretary; J. McK. 
Pat tell, II. 1.. Fairchild, L. O. Howard, W. J. 
Humphreys, A. A. Noyes, Herbert Osborn and 
IT. B, Ward. For 1923 the personnel remains 
(lie same, with the exception that Dr. McMur- 
rich is succeeded by Dr. Walcott, the president- 
elect. 

The association has fifteen sections, repre- 
senting the main current subdivisions of science, 
and each is designated by a letter, as follows: 
A ( Mathematics), B (Physics), C (Chemistry), 
1) (Astronomy), E (Geology and Geography), 
F (Zoological Sciences), G (Botanical Sciences), 
11 (Anthropology), I (Psychology), K (Social 
and Economic Sciences), L (Historical and 
Philological Sciences), M (Engineering), N 
(Medical Sciences), O (Agriculture), Q (Edu- 
cation). Members of the association may be 
enrolled in one or more sections and a card 
file of its members is maintained for each sec- 
tion. Section P is planned for Manufactures 
and Commerce, but has not yet teen organized. 

activities 

The activities of the association are, in gen- 
eral, of three kinds, those related to the holding 
of the annual and other meetings, those delated 
to publications and those related to the advance 
of knowledge by research. These may Iks briefly 
considered in order. 

MEETINGS 

The regular annual meetings, ndw held in tlie 
winter, during convocation week, are made 
possible by the organization of the association. 
A local committee for each meeting is organized, 
which has charge of all local details. These 


meetings are the only large gatherings of the 
kind that include all branches of science. They 
present to tbe people an orderly exposition of 
all the branches of American scientific thought. 
These, and the other meetings that are occasion- 
ally held, constitute a powerful means of dis- 
seminating knowledge, of cultivating the scien- 
tific attitude of mind and of promoting a gen- 
eral appreciation of the great importance of 
science and scientific study. For each meeting 
the association organizes ii publicity service, 
which gives to the daily press authoritative ac- 
counts regarding science. The meetings also 
furnish the only means by which such a large 
number of active workers in all branches of 
science are brought together from distant re- 
gions, with consequent opportunities for the 
formation and renewal of numerous personal 
acquaintanceships and friendships. 

When an associated society meets with the 
others of the group all of its needs ore cared 
for through the organization of the association. 
In these cases the society officers are freed from 
most of the preliminary work that must always 
be done in preparing for a society meeting. 
The association does not urge that* associated 
special scientific societies should always meet 
with, the larger group representing all the sci- 
ences; there are good reasons why some socie- 
ties should generally meet at other times and 
places, and why some should frequently or 
occasionally do so. This matter is of course 
decided by each society for itself. But the 
association does invite all scientific societies to 
meet with it, especially at the greater four- v 
yearly meetings, and it proffers the machinery 
of its organization for the advantage of all so- 
cieties that accept this invitation. It a$ks the 
officers of societies that meet elsewhere and at 
other times to consider seriously how they may 
be able, nevertheless, to ai(l their respective 
section committees to present their inspect ive 
fields of science in an adequate and impressive 
way, and the council representatives of the so- 
cieties to take active part in the -work of the 
association. In a great exposition of American 
scientific work such as one of the annual meet- 
ing of the association, as well as in the conduct 
of its affairs in general, it is surely desirable 
that the work of every special scientific society 
should be well represented. In the absence of 
the associated societies a section committee ar- 
ranges the program for its field of scientific 
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work ; in the presence of the societies the pro- 
gram is mainly left in their hands, 

The council aims to select meaii^ places in 
suck a way as to bring the meetingiSi^OiBSsivei^ 
into the various regions of the United States 
and Canada, in order that all members may 
frequently attend without too extensive jour- 
neys, and that the wholesome local publicity 
for scientific work and the general educational 
influences that always result from the meetings 
may be brought to all quarters of the two 
countries, 

PUBLICATIONS 

The weekly journal Science, official oigan 
of the association, furnishes an open forum 
for the discussion of questions regarding science 
and education Almost every branch of scien- 
tific knowledge is represented in its columns. 
Many shorter scientific contributions of the re- 
sults of research are published in Science, 
which probably has a larger circulation than 
any other journal that embraces the entire sci- 
entific field. 

Since Science became the official organ of 
the association for the publication of its offi- 
cial anouncements and the reports of its meet- 
ings, the annual publication of a volume of pro- 
ceedings has been discontinued, and volumes 
of summarized proceedings have been published 
in their stead. Two volumes of this kind have 
appeared — one in 1915, covering four years, 
and one in 1921, covering six years. Each of 
those volumes presents the lists of officers, etc., 
for each of the years in question, together with 
references to Science for the presidential and 
vioe-presidential addresses and other official 
communications for these years. It also in- 
cludes the complete membership list as this 
stood at the date of printing. 

The membership list of the association forms 
one of the most valuable instruments of its 
kind as an address list of American .scientific 
workers and friends of science. The 1921 list 
contains about 12,000 names and addresses, 
and furnishes a valuable reference volume at a 
very low cost. Fellows of the association as 
well as life and sustaining members are spe- 
cially designated. The publication of the mem- 
bership list is n valuable and important ser- 
vice performed by the association in the inter- 
est of intercourse and cooperation among men 
of science in America. 


From time twtime the council of the associ- 
ation has adopted resolutions calling attention 
to various matters that pertain to the general 
welfare, as this is related to scientific thought 
and setting forth the position taken by the as- 
sociation in these matters. Such resolutions 
are published in Science and are sent to in- 
terested persona and organizations. 

One of the most important features of W 
work of the association is the support it gives 
toward the publication of Science, and one of 
its main objects is the publication and wide 
circulation of this weekly journal. Science 
is sent free to all members in good standing. 
Such members are allowed, however^ to receive 
The Scientific Monthly instead of Science, 
if they so request. At the beginning of the 
calendar year a subscription to the journal fot 
that year is ordered from the publishers tot 
each member whose annual dues for the cur- 
rent fiscal year have been paid. As a special 
accommodation, members who paid dues for 
the preceding fiscal year are kept on the mail- 
ing list of the journal until February 1. The 
journal is discontinued on the last-named date 
unless the current dues have been paid. Those 
paying their dues still later in the year receive 
the journal from the time the dues are paid, 
but, as a special favor, may receive the back 
issues for the current calendar year if they so 
request , provided they pay for the transports 
tion of these hack issues at the rate of one cent 
for each copy , 

The summarized proceedings are sold to 
those whose names appear on the membership 
list at a price that covers about half of the 
actual cost of paper and printing. Non- 
members may purchase the volume at a some- 
what higher price. Copies of the 1921 volume 
may be purchased by members from the per- 
manent secretary for $2.00, by others for $2.50. 
It is planned to publish the next volume in 
the fall of 1026. 

The association publishes a preliminary an- 
nouncement for each meeting, which is mailed 
to all members. It also publishes a general 
program for each meeting. Bach general pro- 
gram of an annual meeting forms an excellent 
epitome of the status of American science. 

endowment and grants tor research 

The American association is entrusted with 
a considerable permanent endowment, which 
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has been derived from gifts and bequests of 
public-spirited persons and from payments 
made by sustaining members and life members* 
The income derived from these funds is em- 
ployed to advance scientific research. It is an- 
nually appropriated for grants, which are made 
to individuals or scientific organizations, to aid 
research projects. Applications for financial 
assistance in scientific investigations arc re- 
ferred to a special committee on grants, which 
considers the applications and apportions the 
available funds. For the year 1922 this com- 
mittee thus apportioned the sum of $4,000 in 
twenty-one different grants. Recipients of 
these aids to research make reports to the asso- 
ciation, showing how the funds have been ex- 
pended and the uature of the results obtained. 

It is desirable that the endowment of the 
association be increased whenever possible, and 
it is hoped that the opportunity thus offered 
for continuously aiding the increase of useful 
knowledge may be widely appreciated. All 
who are interested in the advancement of 
science by research are urged to bring the ex- 
istence of this trust fund to the attention of 
public-spirited and philanthropic men who 
might become donors, sustaining members or 
life members of the association. The funda- 
mentally democratic nature of the American 
association and its broad, general scope con- 
stitute an unusual guarantee that funds en- 
trusted to it will be reasonably and efficiently 
employed in ways calculated to advance science 
and improve education. 

The association offers the most efficient 
means by which individuals, scientific societies 
and scientific institutions may unite to hasten 
the growth of .scientific knowledge and to in- 
crease public appreciation of what the peoples 
and nations owe to science and what may be 
expected of science in the future. The insistent 
urge of many individuals and organizations, 
united in such a comprehensive associate n for 
the advancement of learning, is capable of 
exerting a most powerful influence for good in 
national and international development. 

COOPERATION WITH OTHER ORGANIZATIONS 

Besides the activities mentioned above, the 
American association cooperates with other or- 
ganizations for the advancement of learning. 
Most of the American scientific societies for 
special fields of science are affiliated or other* 
wise associated with the association. 


A scientific society may become associated 
with the American Association on making ap- 
plication to the permanent secretary and upon 
a vote of the council. No special obligations 
are involved; but when associated societies 
meet with the association, the local committee 
attends to their arrangements, their official pro- 
grams are publish*! in the general program 
and their membersrreceive the privilege of re- 
duced railway rates whenever these are secured 
for the meeting. Their names are shown in the 
official list of associated societies. Scientific 
societies are encouraged to become associated 
with the association. 

An associated society may become affiliated 
with the association upon application to the 
permanent secretary and upon a vote of the 
council. Affiliated societies arc generally soci- 
eties for the promotion of scientific research, 
and they have representation in the council 
of the association and in its section committees, 
their representatives being chosen from among 
the fellows of the association. Members of 
affiliated societies have the privilege of becom- 
ing members of the American association with- 
out payment of the usual entrance fee, if they 
make application before the second October 1 
following their entrance into the society. When 
a society first becomes affiliated this special 
privilege is offered to all of its members, the 
offer being open until the second October 1 
following the ratification of the arrangements 
of affiliation. Kadi affiliated society elects one 
member of the council of the association, and 
those societies of which one hundred or more 
members are fellows of the association elect 
two council representatives. 

Two regional di virions of the association are 
in very successful operation — the Pacific Di- 
vision and the Southwestern Division. The • 
former includes all association members resid- 
ing in Alaska, British Columbia, Washington, 
Oregon, California, Idaho, Nevada, Utah, 
Mexico (excepting Sonora and Chihuahua), the 
Hawaiian and Philippine Islands and other 
islands of the Pacific. The Southwestern Di- 
vision includes association members resident in 
Arizona, New Mexico, Colorado, Sonora, Chi- 
huahua and Texas, west of the Pecos River. 
These divisions are autonomous, holding annual 
and other meetings and engaging in projects 
for the advancement of science in their respec- 
tive regions. Their individual members are 
members of the association and have all the 
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rights, And privileges of this membership. Ex- 
0 W^eg ; ';jWwly elected members, member of a 
. dil$^l;'pay their annual dues to the Washing* 
tonolfice, and the division receives one dollar 
for each payment thus collected. New mem- 
bers of a, division pay the entrance fee and the 
first annual dues to the division. The division 
retains the entrance fee and sends five dollar* 
(the first annual dues) to the permanent secre- 
tary’s office in Washington; upon the receipt 
of this the new member is enrolled and the 
journal is ordered for him, and one dollar is 
transmitted to the division secretary. 

Local branches of the association are author- 
ized; and one such branch has thus far been 
formed, the State College (Pennsylvania) 
Branch. This branch has two binds of mem- 
ber's — national ( regular’ membei’8 of the asso- 
ciation residing in or near State College) and 
associate (individuals who take part in the 
work of the branch but who are not members 
of the association). The affairs of the branch 
are mainly directed by its national members; 
it is autonomous in its local work. The branch 
receives, for its expenses and to promote its 
activities, the entrance fees (five dollars each) 
paid by its new national members and fifty 
cents for each payment of annual dues made 
by its national members. 

State academies of science, excepting those 
representing states lying within the region of 
either of the two divisions, may become affiliated 
with the association, there now ibeing thirteen 
affiliated academies (including the Southern 
Education Society in this group). This form 
of affiliation has been planned to promote the 
growth of the several academies and especially 
to aid them in making their meetings increas- 
ingly successful and locally influential. Affili- 
ated academies receive the entrance fees col- 
lected from new association members who are 
on their membership lists. They also receive 
one dollar from each paymeut of annual dues 
made to the association by their members. 

The association co-operates in other ways 
with its regional divisions and with its affiliated 
academics to aid in their work of encouraging 
local interest and appreciation regarding sci- 
entific progress. 

Many projects for the advancement of sci- 
ence, for the improvement of education and for 
increased national and international welfare 
have received the support of the association. 


Its Committee of One Hundred on Scientific 
Research, organized early in 1914, formed the 
beginning of a nation-wide endeavor to acceler- 
ate systematic research and to render the knowl- 
edge of individuals more readily available to 
other individuals and to their government and 
nation. The National Research Council, of 
the National Academy of Sciences, is now the 
most prominent national organization for this 
work in the United States, and the association 
cooperates wih the Research Council in many 
ways toward the advancement of science and 
the encouragement of scientific research. 

The association has been appreciative of the 
need for improved facilities for bringing pub- 
lished scientific work to the attention of those 
who would make use of it, such facilities as 
abstract journals and other similar aids to re- 
search. Financial grants were made to aid the 
Concilium Bibliographicum in its earlier years, 
and Botanical Abstracts was similarly helped 
at a time when such support was greatly ap- 
preciated. Both of these enterprises are now 
in very promising condition, through assistance 
secured for them by the National Research 
Council. 

The association cooperates with the U. S. 
National Academy of Sciences and the U. S. 
National Research Council in the recently 
founded Science Service whose aim is to dis- 
seminate truthful and at the same time readable 
information about scientific subjects. 

It is the aim of the association; To extend 
its activities in all lines just as rapidly as possi- 
ble; to make its meetings more efficient and 
more beneficial ; to enlarge t\v& journal and give 
it a still wider circulation throughout the world, 
and a farther- reaching influence upon thought- 
ful people; to become the trustee of increased 
endowment for scientific research, thereby be- 
ing able lo aid directly in new discoveries and 
new applications of knowledge. 

Scientific Societies Associated with the Ameri- 
can Association for the Advancement 
of Science 

(Arranged according to the corresponding sec- 
tions of the association.) 

(Affiliated societies arc designated by asterisks; 
a single asterisk denotes one representative in 
the association council and two asterisks de- 
note two representatives *) 

A. Mathematics 

**The American Mathematical Society. 

**The Mathematical Association of Amorica. 
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‘ B. Physics 

**The American Physical Society. 

•The Optical Society of America. 

•The American Meteorological Society. 

C. Chemistry 

**The American Chemical Society. 

The American Institute of Chemical Engineers. 
The American Electrochemical Society. 

D. Astronomy 

**Thc American Astronomical Society, 

E. Geology and Geography 
**The Geological Society of America. 

•*The Seismological Society of America, 

The Paleontological Society of America. 

**The Association of American Geographers. 
•*The American Geographical Society. 

The National Council or Geography Teachers. 
The American Alpine Club. 

The Mineralogicai Society of America. 

F. Zoolooioal Sciences 
••The American Society of Zoologists. 

# *The Entomological Society of America. 

**The American Association of Economic Ento- 
mologists, 

•The Eugenics Research Association. 

•American Society of Mammalogists. 

The Wilson Ornithological Club. 

G. Botany 

••The Botanical Society of America. 

**The American Phytopat hological Society. 

The Botanists of the Central States. 

The American Peril Society, 

The Sullivant Moss Society. 

F, G. Zoology and Botany 
**The American Society of Naturalists, 

**The Ecological Society of America, 

**The American Genetic Association. 

••The American Microscopical Society, 

The American Nature -Study Society. 

H. Anthropology 

# *The American Anthropological Association. 

The Archeological Institute of America. 

The American Folk-Lore Society. 

I. Psychology 

**Tho American Psychological Association. 

The Southern Society for Philosophy and Psy- 
chology. 

K. Social and Economic Sciences 
The American Civic Association. 

The American Economic Association. 

The American Association for Labor Legislation, 
The American Metric Association. 

The American Sociological Society. 

The American Statistical Association. t 

M. Engineering 

**TUe American Society of Mechanical Engineers. 
••The American Institute of Electrical Engi- 
neers. 

**The American Institute of Mining and Metal- 
lurgical Engineers. 

••The American Society of Civil Engineers. 

**Tbe lUuminating Engineering Society, 

•The American Society for Testing Material*. 
The American Society of Heating and Ventilating 
Engineers. 

The American Society of Refrigerating Engineers, 
The Society for Promotion of Engineering Edu- 
cation. 


The American Ceramic Society. 

N. Medical Sciences 
**Tbe American Medical Association. 

•The American Association of Anatomists. 

The American Physical Society. 

•The Society of American Bacteriologists. 

The American Society for Pharmacology and Ex- 
perimental Therapeutics, 

The American Society of Biological Chemists. 
The American Society for Experimental Pathol- 
ogy. 

The American Public Health Association. 

The Society of American Mieroanalysts. 

O. Agriculture 

•The American Society of Agronomy. 

•The Society of American Foresters. 

•The American Society for Horticultural Science. 
The American Pomological Society. 

The Society for Promotion of Agricultural 
Science. 

The Association of Official Seed Analysts, 

The American Society of Animal Production, 
•The Canadian Society of Technical Agricul- 
turists. 

The American Dairy Seieneo Association. 

Q. Education 

•"The National Society of College Teachers of 
Education. 

41 * The American Federation of Teachers of the 
Mathematical and Natural Sciences. 

**The National Society for the Study of Educa- 
tion. 

The American Philosophical Association. 

•The American Association of University Pro- 
fessors. 

Societies not specially related to any 

PARTICULAR SECTION 

**The Society of Sigma Xi. 

•The Association of University Professors. 

••The Gamma Alpha Graduate Scientific Frater- 
nity. 

The Bibliographical Society of America. 

The Gamma Sigma Delta Society, 

The Phi Kappa Phi Fraternity. 

The Phi Delta Kappa Fraternity. 

Affiliated Academies of Science, etc. 

# The Illinois State Academy of Science. 

•The Iowa Academy of Science, 

The Kansas Academy of Science. 

•The Kentucky Academy of Science. 

•The Maryland Academy of Sciences. 

•The Michigan Academy of Science. 

•The Nebraska Academy of Science. 

•The New Orleans Academy of Sciences. 

•The North Carolina Academy of Science, 

•The Ohio Academy of Science,- 
•The Oklahoma Academy of Science. 

•The Wisconsin Academy of Sciences, Arts and 
Letters. 

•The Southern Education Society. 

MEMBERSHIP IN THE AMERICAN ASSOCIATION 

Any person interested in the progress of 
science and education in any way may become 
a member of fhe association, and all are in- 
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vited to do so. An application and information 
card is filled in and returned to the permanent 
secretary, with a remittance covering the amount 
of the entrance fee ($5) and the amount of 
the annual dues for the first year ($6). 1 On 
receipt of this payment by the permanent 
secretary the journal is ordered. A certificate 
of membership is sent to each new member as 
soon as he has been elected. 

Any member of an affiliated society may 
become a member of the association, with all 
the privileges of membership, on payment of 
annual dues for the first year ($5), the en- 
trance fee .being omitted in such cases, provid- 
ing application is made before the second Octo- 
ber 1 following the member’s election to the 
affiliated society. Such application should be 
made on a special (blue) application card pro- 
vided for this purpose. This privilege is open 
also to all members of the three societies men- 
tioned below under “Special Notices.” 

In making application for membership the 
blanks on the application card should be care- 
fully filled in, to the end that the permanent 
secretary’s files and the published membership 
lists prepared therefrom may be correct. Cards 
may be obtained from the permanent secre- 
tary's office at any time. 

Life members each pay $100 in one year 
(having paid the entrance fee or having had it 
omitted through joining an affiliated society) 
and are exempt from ail further dues. 

Sustaining members each pay $1,000 and 
are exempt from all further dues. 

Members who are engaged in scientific work 
or who have advanced science by research may 
bo elected to fellowship in the association. 3 

1 Persons residing in the region of the Pacific 
Division or of the Southwestern Division ^nd 
their applications and remittances for the first 
year to the division secretary instead of the per- 
manent secretary. For later years they pay their 
dues to the permanent secretary. New members 
of the State College Branch pay entrance fees 
and annual dues for the first year to the branch 
secretary. For later years their dues are paid to 
the permanent secretary's office. Members of 
affiliated societies and academies send applica- 
tions and all remittances to the permanent secre- 
tary. 

3 See the article on Fellowship Elections, else- 
where in this issue of Science. 


SPECIAL NOTICES TO MEMBERS AND PROSPECTIVE 
MEMBERS OF THE A. A. A. S. 

1. The present issue of Science is sent to 
all persons whose names are on the roll of the 
association, whether they regularly receive this 
journal or the Scientific Monthly , For those 
who have not yet paid their annual dues for 
3923, this is the last issue to be sent until after 
the payment shall have been made. Annual 
dues were due last October 1. The journal 
has been continued through January to those 
few who are still in arrears with the hope that 
they would find it convenient to pay before the 
end of the month. It was also thought that 
those who are still in arrears would appreciate 
receiving this special issue with its account of 
the recent Boston meeting. 

2. The American association is now nearly 
seventy-five years old, having been founded in 
September, 1848. At the next annual meeting 
to be held in Cincinnati, December 27, 1923, to 
January 3, 1924, will be celebrated the seventy- 
fifth anniversary. Special features are being 
planned. 

3. The association will hold a summer meet- 
ing in September, 1923, at the University of 
Southern California, Los Angeles, in conjunc- 
tion with the Pacific Division and the South- 
western Division. 

4. The meeting of December, 1924, is to be 
held in Washington, I). €., and that of Decem- 
ber,- 1925, is to be held in Kansas City. 

6. All members of the Canadian Society of 
Technical Agriculturists and all members of 
the American Association of University Pro- 
fessors are this year invited to join the Amer- 
ican Association for the Advancement of Sci- 
ence without payment of the usual entrance 
fee, because these organizations have recently 
become officially affiliated with the American 
Association for the Advancement of Science. 
By special action, this privilege is open also to 
all members of the Society of Sigma XI and 
to all members of the American Medical Asso- 
ciation. Recently elected members of any 
affiliated society are similarly privileged. To 
take advantage of this use a blue membership 
application card and accompany it only by 
the annual dues for the first year. 

Burton E. Livingston, 
Permanent Secretary 
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GEOMETRY AND PHYSICS 1 

Twenty years ago the abstract point of 
view in geometry was becoming a familiar 
one to mathematicians. The essential element 
r in the movement of thought at that time 
seemed to be the freeing of geometry from all 
reference to physical reality. Geometry as 
studied by mathematicians must be a set of 
propositions arranged in a sequence of logical 
deduction, proceeding from a set of unproved 
propositions (the axioms, or postulates) which 
are stated in terms of undefined elements. If 
the undefined elements are points and lines, 
for instance, the mathematician does not in* 
quire what is a point or line. All he cares to 
know about them is stated explicitly in the 
axioms. 

This point of view made it possible for the 
first time in history to see geometry as a dear- 
cut whole. It was definitely separated from 
philosophy on the one side and from other 
brandies of physics and mathematics on the 
other. The result was a great gain for dear- 
ness of thought in all these fields, a gain which 
has not been accompanied by any loss of mutu- 
al contact or support. 

During the following years mathematicians 
have continued to devdop the postulational or 
logistic method, so that by now it has demon- 
strated its value as a practical scheme of ar- 
rangement and exposition in the most diverse 
branches of mathematics. While doing this it 
has, of course, lost in freshness what it has 
gained in respectability. But during the same 
period a series of brilliant discoveries in phys- 
ics has been making the abstract point of view 
a vital issue in |hat science also. 

If we examine the classical branches of 
physics we shall find that the main dements 
of the abstract point of view have been im~ 

i Address as retiring rice-president and chair- 
men of Section A — Mathematics, American Asso- 
ciation for the Advancement of Science, Boston, 
December, m 
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plicit in them for a long time. In fact, if we difficulties, The most obvious one is that it is 

state with sufficient clearness in physical terms impossible to identify anything in nature as 

what we mean by undefined elements, unproved a point or a line or a plane except by means 

propositions, and so on, we are apt to find of more or less gross approximations. The 

that a physicist classifies these ideas as tru- statement that a point has neither length, 

isms of little importance. I am inclined to breadth nor thickness is a useful description 

think that he is justified in this attitude, so in many of the applications of abstract geome- 

far as practical results are concerned, during try, but it is never strictly true of a physical 

the earlier and cruder stages of physical point. The identification of any physical ob- 

theory. But experience is showing that when ject as a point (or a hexagon or a sphere) 

the results of a more refined experimental takes place only with a certain margin of 

technique force a reconsideration of funda- error, But if this error is imperceptible in 

mental assumptions, the technique of the study verifying the postulates themselves, there may 

of these assumptions must undergo a corre- well be an accumulation of errors when the 

sponding refinement. Let us therefoit? take the postulates -have been used many times in the 

risk of banality and glance at some of the proof of a complicated theorem.* Thus the 

branches of physics from the point of view postulates may appear true within the limits 

of an axiomatist. of error of a direct test, and yet some of the 

Lest any one should expect any closely theorems may be perceptibly false. This 

reasoned body of doctrine to result from such makes it necessary to verify not merely the 

a survey — and thereby be sadly disappointed — postulates, but also as many theorems as possi- 

let me remind any non-mathematiei ans who ble. 

may be present that when a mathematician lays Here let me digress long enough to point 
down the elaborate tools by which he achieves out the bearing of this on the problems of 

precision in his own domain, he is unprepared teaching. The branch of physics which is 

and awkward in handling the ordinary tools called Elementary Geometry was long ago de~ 

of language. This is why mathematicians al- livered into the hands of mathematicians for 

ways disappoint the expectation that they will the purposes of instruction. But, while mathe- 

be precise and reasonable and clear-cut in their maticians are often quite competent in their 

statements about everyday affairs, and why knowledge of the abstract structure of the 

they are, in fact, more fallible than ordinary subject, they are rarely so in their grasp of 

mortals. Therefore, please be satisfied in this its physical meaning. In recent years this de- 

case with some rather disconnected remarks. feet has become glaringly apparent and the 
We shall begin with elementary geometry, teachers of elementary geometry are begin- 

the oldest branch of physics. Having the ning to cultivate the experimental technique 

mathematical, or abstract, science of geometry of the subject. What I wish to say is that 

before us in its present highly developed form, they should do this with a view not merely to 

we wish to apply it to the world of expert- making the concepts of geometry clear to their 

ment. It consists of a sequence of statements students, but also with a view to removing 

arranged in a certain logical order but void the legitimate doubts of its truth which stu- 

of all physical meaning. In order to apply dents have a right to entertain, 

them to nature we identify the undefined terms The knowledge that the experimental veri- 
( points, lines, etc.) as names of recognisable fication of any theorem, however far removed 

objects. The unproved propositions (axioms) from the axioms, is a real Argument in favor 

are then given a meaning, and we can ask of the validity of the whole science should 

whether they are true statements. If they are strengthen the hands of those who want to 

true, then we expect that the theorems which make the teaching of geometry as concrete 

are their logical consequences are also true and and physical as possible, Gauss and other 

that the abstract geometry will take its place experimenters who have taken pains to verify 

as a useful branch of physios. that the sum of the angles of a triangle is 180 

This, I think, is a fair statement of the ac- degrees were not wasting their time; and 

oepted point of view. But it is full of serious neither is a teacher doing so who finds new 
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testa for this and other theorems of geometry. 

At the same time it will not be forgotten 
that the physical reality of geometry cannot 
be pat in evidence with full clarity unless there 
is an abstract theory also. The faults in the 
traditional teaching of geometry, about which 
we hear so much to-day, are in a large measure 
due to the opinion that geometry is a system 
of 0 priori truth of such a nature that our be- 
lief in it cannot be influenced by experiment. 
A science resting on such a supernatural basis 
was fittingly taught by the method of dogmatic 
indoctrination. 

The existence of a margin of error in the 
process of identifying concretely the abstract 
terms of geometry means that we never verify 
a very large number of cases of a very large 
number of theorems in a single group of ex- 
periments. In one experiment, and with one 
interpretation of the terms, we verify the 
theorem of Pythagoras, but it is in another 
experiment, and with another interpretation 
of the terms, that we verify the theorem of 
Desargues. Thus we can know the physical 
truth of geometry only, as it were, in patches. 
The unity of the science is in its abstract for- 
mulation. 

This situation is not an unusual one in phys- 
ical science, for theories are by no means un- 
known in which the postulates and many of 
the theorems are quite beyond the reach of 
experiment Such theories have to be tested 
by verifying some of their consequences. I 
suppose that it is a very exceptional theory 
which can be fully tested by a single series 
of experiments. 

There is, however, an experimental difficulty 
which is especially characteristic of elementary 
geometry. This is the bewildering multiplicity 
of concrete interpretations for the same ab- 
stract term. A point, for the purposes of in- 
struction, is usually a spot on a blackboard. 
If yon arc trying to steer a course at sea you 
may fix your attention on two points which . 
are a lighthouse and a red spar respectively. 
In this ease you are making use of the propo- 
sition that a straight line is uniquely deter- 
mined by two of its points. The same propo- 
sition can be verified by driving the nails A, 
B, and C into a wooden board and observing 
that if a stretched string which touches A 
and B also touchwCV then a stretched string 


which touches B and C can be made to touch 
A, The same experiment can be repeated by 
sighting from one nail to the others or by 
the use of a straight edge or by firing a bullet 
from a gun. 

I could continue enumerating these illustra- 
tions indefinitely, but the point I am making 
is sufficiently evident. There ia no unique way 
of defining a point or a line for the • purpose 
of experiment. Indeed, the great usefulness 
of elementary geometry is very largely due to 
the feet that there is such an extraordinary 
multiplicity of things which can profitably be 
regarded as points and lines. 

In this multiplicity of interpretation of its 
fundamental terms, elementary geometry is in' 
sharp contrast with the more recent and rec- 
ondite branches of physics. Thus, for ex- 
ample, while the term electron may have more 
than one physical meaning, it is by no means 
such a protean object as a point or a triangle. 
The old way of accounting for this difference 
was to say that the electron is a substantial 
object, whereas the point is only an abstrac- 
tion. This way of dismissing the question will 
not satisfy us to-day, for we believe that the 
electron and the point are both abstractions. 
Moreover, the difference which we are seeking 
to explain is one of degree rather than of 
kind. 

What we are calling elementary geometry 
is, of course, not a single logical unit. It com- 
prises first of all a group of theorems of 
analysis situs. These culminate in the theorem 
that the points axe in one-to-one correspond- 
ence with the totality of ordered sets of three 
numbers, (x, y, t)\ in other words, that an 
analytic geometry is possible. In this part of 
geometry, the multiplicity of possible physical 
interpretations of the terns is at its highest 
pitch. Following this we have projective geom- 
etry, the general theory of straightness; affine 
geometry, the theory of parallels; and, finally, 
the metric geomftry. Each one of these groups 
•f theorems is logically distinguished from its 
predecessor by the appearance of new rela- 
tions which axe brought in either by means of 
new axioms and undefined terms or by means 
of definitions which limit attention to a re- 
stricted class among the totality of possible 
geometrical objects. At each stage the free- 
dom of physical interpretation is restricted 
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until, at the final stage, it is necessary to be 
able to specify the physical significance of a 
measuring stick and of a rectangular cartesian 
coordinate system. 

Next after geometry, according to the 
classical way of looking at things, we can take 
up either kinematics or statics or the geometry 
of masses. Let us choose the first of these 
three alternatives. 

For kinematics we must have a theory of 
time* This is very simple; the undefined terms 
are “instant” and “before” or “after,” and we 
use as postulates one of the sets of postulates 
for the linear continuum. The main theorem 
is that there is a one-to-one continuous corre- 
spondence between the instants of time and 
the numbers of the real number system. This 
makes possible the subdivision of time into 
equal intervals, and the measurement of time. 
While the abstract theory is very simple at 
this stage, the physical applications involve 
all the technique of clocks and other time de- 
vices. 

For kinematics we must also have the con- 
cept of substance, something which can move 
and which can have a duration in time. The 
postulates for substance will state its existence, 
as we say, in space and in time. They may be 
phrased somewhat as follows: 

1. Given any substance and any instant of 
time, there exists a unique set of points called 
the position of the substance at the given in- 
stant of time. 

A substance whose position at any time is 
a single point is called a particle . 

2. The position of any particle at any time 
is a single point. This position is a continu- 
ous function of the time. 

3. For every point P of the position of a 
substance S at any time there is a particle 
whose position is P . The position of S at any 
other time %* is the set of points which are the 
positions of these particles at the time 
These particles are called the particles of the 
substance 8 . 

4. No two particles of the same substance 
can have the same position at the same time. 

5. Let (« 0 , y v fa) be the coordinates in a 
cartesian coordinate system of the position of 
any particle of a substance 8 at a time t 0 mid 
let (x, y, e) be the coordinates of the same 
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particle at a time t } then there exist three 
analytic functions /„ / a , f % such that 

* « f x (<* 7 0 i V 

V ~ f t (<V *o> V 

* =* <® 0 » V *•> 

for all the particles of & 

The first four of these postulates correspond 
to our most general intuitions about substance, 
and the fifth is intended as a basis for analytic 
operations. While I have studied out some of 
their consequences, 1 have not made anything 
like a full investigation and should not be sur- 
prised to find that they contain both omissions 
and redundancies. I give them here largely to 
emphasise the fact that very little work has 
yet been done in this direction. 

Before we have the actual structure of the 
classical kinematics we must limit our atten- 
tion not merely to the consequences of these 
axioms of time and substance, but also to a 
group of theorems determined by certain 
definitions. The most important of these is the 
definition of uniform motion of translation. A 
substance is in uniform motion of translation 
if with respect to a definite cartesian co- 
ordinate system and a definite time variable, 
we have for every particle of the substance 

d*a __ d*y 

at* ~ at* ” at* ~~ * 

This simple way of stating the definition can 
be replaced by the apparently more compli- 
cated statement: 

If a substance 8 is at rest there is a cartesian 
coordinate system and a system of time meas- 
urement such that the coordinates of each par- 
ticle of S satisfy the conditions 

« =’ constant * 

It =: constant 
» constant 
t s= arbitrary. 

If a substance S' is in uniform motion of 
translation there is another coordinate system 
such that each particle of S' is denoted by 

Is z± constant 
5 =s constant 
i as constant 
las arbitrary. 

and the relation between the two coordinate 
systems is given by equations 
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<i^> r=3« 1 4- 8 

*>«»*+«»» + <*,/ + V-K 
1= a «* + V + *«' +V + « 3 
*= <, ai ®+V + V' + V + ° s 

in which the coefficients are constants such that 
d22& -f <fy® 4 * d5* ss ds* -f* dy* -f~ ds®. 

Before the physical applications can be made 
in detail, corresponding definitions must be 
made of uniform motion of rotation and of 
other special types of motion. But we need 
not go into this question here. 

The physical interpretation of the abstract 
theory is much more definite and restricted at 
the present stage than it was at that of geom- 
etry. The table before us, the floor on which 
we stand, we ourselves, the whole earth, are all 
substances moving together through space with 
a high velocity. Any description of the whole 
or any part of this aggregation of substances 
is a concrete application of kinematics and 
gives rise to an experimental test of it. 

We now see that the multiplicity of concrete 
interpretations of geometry was due in part 
(though not wholly) to the fact that geometry 
is used to describe an instantaneous cross sec- 
tion of the substantial universe. At this stage 
also we have to meet the difficulties due to the 
fact that the motion of any substance can only 
be detected physically as the motion of the one 
substance relative to the other substances. 

The abstract theory which we have described 
provides for absolute motion, «. <?., a substance 
is in motion if the set of points which we call 
its position is not the same at all instants of 
time. But it is also true that the theorems of 
the universe of substance will be unchanged in 
meaning if we replace the abstract tjimd and 
space which underlie the theory of substance 
by a new time and space related to Ithe old 
ones hy formulas of the same form all (1). It 
is for this reason that an absolutely definite 
statement of whet we mean physically tty par- 
ticular substances does not carry with it a 
unique detenninatfcra of what we mean by par- 
ticular instants of time or points of space, 

The fact, somewhat obscurely understood, 
that it is possible to make those transforma- 
tions of the space and time underlying kine- 
matics without aimring the kinematics itself has 
often been taken as an argument against the 


classical theory of space and time. I do not 
think it can be accepted as a valid objection, 
however. What it really does prove is that 
when the classical theories of space and time 
are combined in the theory of substance, the 
result is more complicated than a simple- 
minded person would expect. 

This complication of the abstract theory 
shows itself on the physical side when we ask 
how we shall know what are the simultaneous 
positions of two distant substances. The dis- 
cussions of the theory of relativity have shown 
that the most natural physical method of an- 
swering this question corresponds with suffi- 
cient accuracy to the classical kinematics when 
attention is limited to terrestrial objects of not 
too fine-grained a character. On an astro- 
nomical scale, however, the determination of 
simultaneity fits in much better with the type 
of kinematics known as the special theory of 
relativity. 

This theory we can regard as proceeding 
from exactly the same axioms of space, time 
and substance as those we have proposed for 
the classical kinematics. But it makes use of 
a different definition of uniform motion: A 
substance S' is in uniform motion of transla- 
tion if, and only if, there is a coordinate sys- 
tem such that each particle of 8' is denoted by 
x = constant, y = constant, 7 = constant, 7 = 
arbitrary, and tlie relation between this co- 
ordinate system and the (x, y, z, t) system is 
given by any set of linear equations with con- 
stant coefficient such that 

dx* 4- d yt 4- d *2 — tfdfr = d& 4* dy2 -t- dz* — c*dt2 
where c is a constant. 

The relation of the relativity kinematics to 
its underlying space and time is quite analogous 
to that of the classical kinematics to its under- 
lying space and time. Analogous transforma- 
tions of the underlying space and time (the 
Lorentz group) are possible without changing 
the kinematics. But in the relativity theory 
these transformations are put in evidence in 
connection with the simplest problems, whereas 
the classical kinematics can be treated in such 
a way as to mask them. 

This is not the place to go further with an 
exposition either of the classical or of the rela- 
tivity kinematics. 1 wish only to remark that 
either of them can be based on an underlying 
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theory of space and time as well as upon the 
concept of a four dimensional space-time. 
There is no essential difference of logical sim- 
plicity between the two types of kinematics. 
The important difference is that the relativity 
definition of simultaneity is more nearly in 
accordance with the physical means in actual 
use by astronomers for determining when two 
events are simultaneous than is the classical 
definition. Therefore in those ruses where the 
scale of operations is large enough, or the 
scheme of measurement fine enough, the rela- 
tivity kinematics will be used. In other cases 
the classical kinematics will be retained as a 
sufficiently accurate approximation to the 
other. 

In comparing the theorems of kinematics 
with experience there is much less overlapping 
than in geometry. For a physical object has 
to be identified as a substance in the kinematic 
sense not merely once but for all values of the 
time. Nevertheless, a great multiplicity of 
interpretation still persists, which will be 
further reduced when we come into the domain 
of mechanics. 

Before we arrive at a full-fledged mechanics 
we must introduce the concept of mass. This 
may be done in two ways according as we are 
developing a mechanics of discrete particles or 
a mechanics of continuous substances. In the 
first ease we have merely to postulate a num- 
ber associated with each particle and in the 
second case to lay down a somewhat more ex- 
tensive set of postulates from which the con 
cept of density may be derived. These postu- 
lates will serve for example as a basis for the 
differential equations of continuity. 

Finally the postulates must be introduced 
which determine how we shall use the terms 
force and cause. I shall not now try to set 
forth my ideas as to how these postulates 
should be formulated, for I have already gone 
more into detail than is desirable in a talk of 
this kind in expounding the idea of substance. 
It is enough to remark that there is an open 
field here for a valuable postulational inves- 
tigation. 

Suppose now that we have before us the 
complete logical structure which is built on 
these postulates and consider a particular me- 
chanical problem, as, for example, the problem 
of two bodies. For the sake of this problem 


we add to the general postulates of mechanics 
the postulate that the substance to be consid- 
ered consists of two particles of given masses 
moving under a particular law of force. The 
differential equations now become perfectly 
definite and numerical results can be worked 
out. 

In order to have a physical application wo 
may let the two particles be the two com- 
ponents of a double star. In this case the 
astronomical data have a low percentage pre- 
cision and the theory gets along within a wide 
margin of probable error. Again, we may let 
the two particles be the huh and Jupiter. In 
this case the precision of the astronomical data 
is high. The theory serves as a first approxi- 
mation. But it is soon seen that the sun and 
Jupiter must be regarded as parts of a more 
complicated mechanical system — and so, in 
order to pursue the astronomical problem fur- 
ther, we pass on to another abstract theory. 
In general a whole scries of more and more 
complicated abstract theories will be applied to 
the same astronomical problem. But the 
further we go in this direction the more precise 
becomes the physical significance of each term 
and the further we are from that multiple 
interpretation of terms which we noted in ele- 
mentary geometry. 

The same sort of remarks can be made about , 
any other mechanical problem — for example, 
the problem to find the position of equilibrium 
of a door hanging freely in a wind of given 
velocity on hinges whose axes make a given 
angle with the vertical. It is necessary to sup- 
plement the general assumptions of mechanics 
by additional ones which specify the particu- 
lar problem. And when we have done so, the 
application to nature is very definite. 

This state of affairs is in part due to the 
fact that the postulates for mechanics do not 
form a categorical set, and can not fdrm a 
categorical set until the substance and the 
forces are specified in a particular way. In 
the narrow sense of the words, mechanics is 
not a mathematical science, but is the group 
of theorems common to a collection of sciences. 
Each particular problem involves certain 
axioms in addition to those of mechanics in 
general. 

It should perhaps be emphasized once more 
that nothing of this sort is true of elementary 
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geometry. Its axioms lorn a categorical set. 
The illations among the points of space are 
completely determinate, and are unaffected by 
any of the additional assumptions required for 
a problem of mechanics. A typical problem 
of geometry is to determine the truth or falsity 
of a given theorem. Problems of this sort 
arise in mechanics, but a typical problem of 
mechanics requires the construction of a new 
theory. This is why mechanics is so interest* 
mg and m difficult. 

The abstract treatments of a great many 
branches of physics fall within the province of 
mechanics as it is here understood, but there 
are a number of others, such as the theory of 
heat and of electromagnetic phenomena, which 
are not thus included and which I can not 
touch on now. But in their classical forms 
they have all had an underlying “space in 
which” — described by the Euclidean geometry 
— and an underlying time continuum. Situ 
ated in this space and time there are particles 
of substance (matter, electricity) all moving 
about under the influence of forces. The more 
abstract concepts, such as energy and entropy, 
have been defined in terms of these more easily 
comprehended undefined terms. But it is 
inevitable that the tendency to regard these 
new concepts as more and more fundamental 
should lead to the replacement of the old un- 
defined terms by new ones which seem more 
adequate even if they are more perplexing. 

An early illustration of the tendency to 
formulate problems in terms fur removed from 
the obvious ones is to be found in the general 
equations of dynamics. Here we find as the 
coordinates of a dynamical system any set of 
parameters q 1 , q 2 , . . . q H adequate to define it. 
In a very general class of cases these parame- 
ters are regarded as coordinates of a point in 
a Riemann space whose linear dementis deter- 
mined by the expression for kinetic energy. 
The geodesics of this space give the paths of 
the representative point of a mechanical sys- 
tem in the absence of impressed forces and the 
Lagrange equations express the divergences 
from these paths brought about by the im- 
pressed forces. 

In tltis general mechanics the Riemann space 
figures as a mathematical device, in which it is 
highly suggestive to regard the geodesics as 
analogues of the straight lines in Euclidean 


space. For one of the most fruitful ways of 
looking at a straight line physically is to regard 
it as the path of a particle which has been 
given an initial velocity and is far enough away 
from other objects to be but little influenced by 
them. The motion of a particle in a general 
case is the result of a balancing of the tendency 
to follow a straight line with uniform velocity 
against the forces causing divergences from this 
norm. With the use of generalized coordinates 
this situation is reproduced in a generalized 
form in a Riemann space. 

It is an important step beyond this to use 
the Riemann geometry from the very beginning 
as Einstein does in his theory of gravitation. 
To describe the motion of a particle which is 
left to itself, this theory does not presuppose 
an underlying space and time whose properties 
are completely determined in advance. In- 
stead, it assumes that any event in the history 
of the particle can be identified in terms of 
four coordinates, :i~, :v r \ c 4 , and the totality 
of these sets of coordinates is assumed to con- 
stitute a Riemann space in which there is a 
linear element, 

(2) ds* ~ v g.. dxi dxi 

if i 

The relations of these geodesics among them- 
selves are different in the neighborhood of ma- 
terial bodies from what they are in regions 
where there are no material bodies. In regions 
of the latter type these relations are approxi- 
mately the same as those among the geodesics 
of the space-time manifold of the special rela- 
tivity. 

The relations among the geodesics are deter- 
mined by the functions g... Therefore, if we 
wish to describe two different distributions of 
matter we require two different Riemann 
spaces. We can not, as in the old theories, 
simply put a new filler in the old container 
space. The allowable choices of the function* 
g ^ are restricted by requiring them to satisfy 
a set of partial differential equations which is 
chosen, in the main, on the basis of its sim- 
plicity. In one special case, the one-body prob- 
lem, it is possible to solve these differential 
equations and obtain a set of gr’s and a Rie- 
mann space which correspond to a single mass 
of matter. 

Let the numerical constant be chosen so that 
this mass represents the sun. The planets are 
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particles in comparison with the sun. There- 
fore, the orbits should be determined by the 
geodesics of this Riemann space. This deter- 
mines for each planet a one-parameter con- 
tinuous family of values of the quantities 
as 1 , # 2 , r 3 , & 4 , which can be compared with 
values obtained by observation. 

Contrast this with the treatment of the same 
problem by the Newtonian method. Here we 
have a central attracting mass in a Euclidean 
space and a system of ellipses as the particle 
paths. If we go to the space* time manifold 
we get a system of spirals which have the 
ellipses as projections. Thus, in this case as 
in the other, we hare a four-dimensional mani- 
fold and in it a system of curves. Although 
the mathematical theories from which the two 
systems of curves were derived are radically 
different, yet with proper restrictions the one 
system of curves can be regarded as a good 
approximation to the other, and we can pass 
from the one to the other by means of a dif- 
ferential correction. 

When it comes to the comparison of these 
two systems of curves with nature, we have to 
recognize that the astronomers work out what 
they assign as the coordinates of the heavenly 
bodies by elaborate and indirect observation 
and calculation. The parameters which they 
thus determine have to be compared in a some- 
what arbitrary way with those which enter into 
the abstract theories. It was found that in 
the ease of the planet Mercury this fit could 
not be made with complete exactness for the 
classical theory, but that when the differential 
correction was applied which corresponds to 
the transition to the new theory, the fit became 
as good as could be expected. 

The differential equations of the geodesics 
can be written in the form 
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Among the curves which satisfy these equa- 
tions are not only the geodesics which we have 
been talking about, but also a family of curves 
for which ds = 0. These curves differ but 
little from those which represent the motion of 
light in the older theories. Let us therefore 
assume that the new curves represent the mo- 
tion of light. If we do, the differential change 


from the old to the new curves gives the mag- 
nitude of the effect on light of a gravitational 
field. This effect was predicted by Einstein 
and the prediction was brilliantly fulfilled. 

Both of these successes of the now theory 
have to do with properties of the differential 
equations (3) and only indirectly with the 
functions g,. of (2). The functions F* _ which 

appear in (3) are expressed in terms of the 
( 7*8 in (2) but do not depend on the physical 
meaning of the It is otherwise with the 
third important prediction of Einstein, that 
having to do with a shift of the spectral lines. 
This depends on an explicit physical interpre- 
tation of the g’a. Its experimental verification 
is very complicated and whether the outcome 
will be favorable or unfavorable is doubtful. 
In the meantime it is interesting to notice that 
this prediction is logically separable from the 
other two. 

The general situation which arises here is 
worthy of a great deal of study. A set of dif- 
ferential equations (3) in which the functions 
Y are arbitrary, determines a system of curves 
having the property that any two points in a 
sufficiently small region are joined by one and 
only one of the curves. We are thus in the 
presence of a broad generalization of the Rie- 
mann geometry which it has been proposed, 
in a paper by Professor Eisenhart and myBelf, 
to call the geometry of paths. The intuitive 
idea suggested by this name is that we are 
dealing not with the empty void of analysis 
situs, but with a manifold in which we find our 
way around by means of the paths. It may 
also serve to remind us that we have a gen- 
eralization of an inertial field, for the charac- 
teristic of a field of inertia is that through 
every point and in every direction, there is a 
path which may be taken by a free particle. 

A system of paths is also that which takes 
the place of the ether which has played so 
varied a role in the physics of the last hun- 
dred years. It is the paths in the space-time 
manifold which are the bearers of the energies 
and stresses which lead to the properties of 
light and electromagnetism. 

From the work of Weyl, who has made the 
most important contributions to the geometry 
of paths, it follows that there is not only an 
affine but also a projective geometry of paths. 
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The affine geometry consists of those theorems 
which deal with the concept of infinitesimal 
parallelism defined by means of the functions 
J\ The projective geometry deals with those 
properties of the paths that are so general as 
to be independent of any particular definition 
of parallelism. That there is such a projective 
geometry follows from the fact that more than 
one set of functions J 1 can be found to define 
the same set of paths. 

Incidentally, it is an interesting comment on 
the progress of mathematics that the classifica- 
tion of theorems into projective, affine and 
metric is not here based on the group concept. 
For the group of a space of paths is in general 
the identity. 

These remarks are, of course, very general 
and can have little meaning to one who has 
not given some consideration to the analytic 
details. But it is essential that they should be 
made in the sort of a survey J am attempting, 
because the geometry of paths can be regarded 
as a generalization both of the earliest part of 
elementary geometry and of some of the most 
refined of physical theories. The study of the 
projective, the affine and the metric geometry 
of paths ought to result in a comprehensive 
idea of what types of physical theory it is pos- 
sible to construct along the lines which have 
been successful in the past. 

The development of physical theories in the 
recent past has been characterized by a pro- 
gressively greater and greater use of different 
types of non-Euclidean geometry. In all cases, 
however, the underlying analysis situs proper- 
ties are the same. Whether we are dealing 
with three, four or n dimensions, we are dealing 
with a cell, ». e v a portion of a manifold which 
can be mapped continuously on the interior of 
a sphere in a Euclidean space of the right 
number of dimensions. 

The obvious question suggests itself, whether 
it will not be necessary in the future to recon- 
sider this assumption also. The question 
whether space should be assumed to be con- 
tinuous has indeed already been raised in a 
shadowy form by Riem&xw and others. But 
even if space be assumed continuous it does 
not follow that every point in it can be enclosed 
by a region like the interior of a sphere. Many 
examples to the contrary are known to stu- 
dents of analysis situs. One such example is 


a singular manifold defined by ‘‘polar co- 
ordinates” r, 0, 9, in which (0, 6, 9) represent 
a single point, the origin, no matter what 
8 and 9 are and in which (r, 8, 9) represents 
the same point as (r, 8 + 2 nn, 9 + 2n%) in 
case 0 < r < 1. The locus r = constant is an 
anchor ring and encloses the origin. You can 
readily convince yourself that there is no 
sphere enclosing the origin and hence that the 
origin is a point which has no neighborhood of 
the sort that exists in the Euclidean or Riemann 
geometries. 

A corresponding line singularity can easily 
be defined in a four dimensional manifold and 
may well turn out to be a promising candidate 
for consideration as the world line of an ulti- 
mate particle of some sort. It has an extra- 
ordinary degree of indestructibility, and the 
paths that can be drawn in its neighborhood 
fall into discrete classes in a most suggestive 
way. It is not at all impossible that this or 
some other type of analysis situs singularity 
will enable us to maintain the continuity of 
space and yet take account of the discontinuous 
phenomena that are being observed. 

Suppose, however, that it should turn out to 
be necessary to assume some sort of a discon- 
tinuous space. This would have at least one 
effect that would be pleasing to some of us. It 
would upset a great many of the cosmological 
speculations of the present era. In particular 
it would do away with that depressing view 
which is so often presented to us of the future 
state of the universe, a dead, cold world at a 
uniform level of energy and entropy. It would 
also tend to prevent our following a light ray 
too far off toward infinity — or all the way 
round a closed path — whichever the case may 
be supposed to be. 

In order to have a definite idea of a discon- 
tinuous space-time, let us consider a modular 
case, i . e a space-time defined by four co- 
ordinates (sc, y,'$, tf) which are whole numbers 
reduced modulo P, and let us suppose that F 
is an enormously large prime. The number 
system, modulo P, is one in which every rational 
operation can be carried out. Let us set a por- 
tion of these numbers into correspondence with 
the ordinary number system of analysis in the 
following manner: Let k be a fixed number 
which is small in comparison with P and yet 
large in comparison with the numbers used in 
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physios and astronomy; and let every rational 
fraction p/q in the modular number system 
for which p and q are less than k, correspond 
to the number p/q of the ordinary number 
system. 

This correspondence between the number 
systems determines an analogous palatial cor- 
respondence between the modular space- time 
and the ordinary space- time, by the expedient 
of letting the event (x, y, z, t) of the modular 
space-time correspond to the event ( x , y, z, t) 
of the ordinary space-time, provided that the 
coordinates are all numbers which correspond. 

If we wish to distinguish physically between 
the two space-times it is obvious that we must 
succeed in identifying an event in the one 
which does not have a corresponding event with 
the same coordinates in the other. This possi- 
bility can be obviated for all experiments that 
have hitherto been made by simply choosing 
k and F very large. 

Nevertheless, if P is finite, the ordinary 
geometry, mechanics and electromagnetism are 
only a sort of approximation to the underlying 
modular geometry, mechanics and electro mag- 
netism. They do not state actual theorems but 
only approximate results of a validity limited 
by the number k. For example, when we say 
that an event (x, y , z, t) is between two events 
( a, 6, c, t) and (a, p 9 y, t) we mean that 
a = a + X(« — a), y = b + Mfi — b), 
z = c -f — <")> where 1 is less than 1 and 
expressible in the form p/q with q less than fc. 
If we managed to subdivide the interval be- 
tween the two events more than fc times we 
should presently find that we were no longer 
between the two original events, but somewhere 
outside. For in llio modular space-time there 
is no absolute system of order relations. We 
only have a. partial system of order relations 
based on the correspondence limited by the 
number A\ 

It is for this reason that there are no abso- 
lute inequalities of the sort that appear in or- 
dinary mechanics, and that no statements can 
be made which apply to unlimited amounts of 
space or of time or which require more than a 
limited subdivision of space and time. Hence 
the speculations to which I referred above 
about the ultimate fate of the universe, or 
about its distant parts, become impossible. 
Indeed, it becomes impossible te formulate the 


questions which these speculations purport to 
answer. 

But if the current geometry and mechanics 
can be fitted so exactly to a space-time of so 
utterly different a character as a modular one, 
there are doubtless many other types of dis- 
continuous space-time to which they can be 
equally well fitted. The moral with regard to 
all speculation which goes beyond the reach of 
experiment is obvious. But if it should be 
found that one of these discontinuous space- 
times fitted experimental results better than the 
continuous one, the situation might be rad- 
ically altered. 

Let us, however, apply our moral to our- 
selves and let these idle speculations go no 
further. Instead, let me urge once more the 
importance of further studies of the founda- 
tions of the classical branches of mechanics. 
It is true that the new conceptions of space and 
time are so varied as to have in common not 
much more than the idea that it is possible to 
characterize natural phenomena in an orderly 
way by means of sets of numbers. This is 
about as much as ail experimental physicists 
and mathematicians would accept dogmatically. 
It is also true that elementary geometry and 
mechanics lay down a very particular system 
of rules according to which the sets of numbers 
are to be applied to phenomena. But these 
rules are such as our everyday experience has 
made second nature to us, for the experiments 
confirming them, although crude, are being con- 
tinually repeated. Moreover, the rules are so 
good that they can be used in almost any 
theory as the preliminary way of assigning 
the coordinates from which the final coor- 
dinates can be calculated by variational meth- 
ods. New theories are very apt to function 
merely as differential corrections to old ones. 

Hence there need be no fear that further 
work devoted to perfecting the classical the- 
ories will be wasted. They will continue to be 
the instruments by which the vast majority of 
the facts of science are classified and to be re- 
garded as the necessary preliminaries to the 
more esoteric theories. Those who have a taste 
for logistic work may therefore be urged whole- 
heartedly to devote their attention to formu- 
lating the postulates of the classical theories. 
There also seems to me to be a possibility of 
simplifying and modernizing the methods used 
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in these theories and of extending the results 
by bringing in more of the modern methods of 
mathematics, but that is not the present subject 
of discussion. What I wish to emphasize now 
is the need of logistic studies which will make 
it possible to say more definitely than is yet 
possible in this field what is assumed, what is 
proved, and how the group of theorems and 
definitions hang together. Incidentally, I 
would propose that the number of undefined 
terms be made large, rather than as small as 
possible, for whenever we introduce a new 
undefined term we separate off a group of 
theorems in which this term appears. Thus 
the undefined terms should be so chosen as to 
subdivide the science into divisions which are 
convenient both for mathematical and for phys- 
ical purposes. 

Oswald Veblen 

Princeton University 


PASTEUR THE MAN 1 

Pasteur has told us that scientific under- 
standing comes to the “prepared mind.” In 
reading the splendid “Life of Pasteur” written 
by his son-in-law, Vallery-Radot, as well as 
the more recent tributes by Duclaux and by 
Descour, one is impressed by the lack of detail 
ns to how Pasteur’s own mind became “pre- 
pared.” The story has lately been told in 
greater detail by Marc Tiffeneau. 2 Pasteur, 
as everybody knows, was the son of a tanner 
who had been a soldier under Napoleon. Pas- 
teur entered the ficole Normal© at Paris when 
he was twenty-one years old, and graduated 
three years later in 1846. He became a dem- 
onstrator (agr4g6 pr4parateur) in chemistry, 
a position which had just been established in 
order to allow young men to continue their 
laboratory researches instead of exiling them 
to provincial professorships. About the same 
period, in the year 1845, Auguste Laurent left 
the chair of ehemistry at the University of 
Bordeaux, which he had occupied since 1838, 
because he did not find there sufficient oppor- 

1 An address delivered on the centenary of the 
birth of Pasteur on December 27, 1922, before a 
meeting of the Federation of Societies for Ex- 
perimental Biology held at Toronto, Canada. 

2 Tiffeneau, M. : Bull Soo . frangaisc de la his- 
toire de medicine, 1921, 16, 46. 


tunity for research. Arriving in Paris, he ac- 
cepted the offer of a new laboratory in the* 
l&cole Normale, and it was not long before 
Laurent recognized the exceptional character 
of his young assistant, Pasteur, an ardent- 
worker and a brilliant thinker. Laurent was 
at this time thirty-eight years old. He was the 
son of simple French peasants; he was born,, 
lived and died poor. When twenty-two years* 
of age he graduated as engineer of mines and. 
later became the assistant of Dumas, who 
taught him the principles of organic analysis.. 
His doctor’s thesis considered the doctrine of 
chemical substitutions, which is one of the 
pillars of the atomic theory, and the thesis- 
described specifically the action of chlorine on 
organic compounds. He and his inseparable 
friend, Gerhard t, were the real founders of 
the atomic theory. Laurent now suggested to 
Pasteur the subject of his thesis, which also* 
involved the then great controversy of chem- 
ical substitutions. On August 23, 1847, Pas- 
teur presented for his doctorate a paper enti- 
tled “Research into the saturation capacity of 
arsenious acid. A study of the arsenites of 
potash, soda and ammonia.” Pasteur herein 
writes regarding Laurent that he had been 
“enlightened by the kindly advice of a man 
so distinguished both by his talent and by his 
character.” 

And on another occasion he says, “Laurent's 
lectures are as bold as his writings, and his 
lessons are making a great sensation among 
chemists.” For Laurent, in 1846, gave the- 
first course on “chemical anatomy” under the- 
Faculty of Medicine of Paris to crowded class- 
rooms, and here for the first time enunciated 
the atomic doctrine before medical students. 

Laurent, having been trained as a mining 
engineer, had a remarkable knowledge of 
crystallography, and in 1845, according to* 
Tiffeneau, had shocked his colleagues by de- 
claring that substances which were isomeric, 
could crystallize in different systems. 

When Laurent left the laboratory in 1847 
Pasteur was already the master of his technic. 
Shortly thereafter Pasteur became interested 
in the relation between chemical structure and 
the power to rotate polarized light, from which, 
arose his celebrated studies upon the molecular 
dissymmetry of tartaric acid published in 1848. 

To Biot, an old man of seventy-four who* 
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had first applied the polar iscope in the study 
of the rotation of glucose solutions, be demon- 
strated that by picking out right and left- 
handed hemihedral crystals of tartaric acid and 
making of them separate solutions, these solu- 
tions were respectively dextro- and levo -rotary. 
Pasteur relates the outcome in these words, 
“Then, very visibly affected, the illustrious old 
man took me by the arm and said, ‘My dear 
child, I have loved science so much all my life 
that this makes my heart throb/ ” 

In one of his letters Pasteur exclaims, “I, 
who did so love my crystals.” 

It has seemed worth while to consider how 
the youthful, highly receptive mind of Pasteur 
struggled out of its native environment to re- 
ceive the endowment obtained in Paris from 
intellectual association with the best the world 
had to offer. While inheritance from good 
germinal protoplasm may be an essential fac- 
tor of intellectual power, yet in science the 
training of the mind at the hands of a master, 
so that the fruitful knowledge of the time is 
sown in younger and not yet worn-out mental 
soil, is the secret of advance from generation 
to generation. Pasteur himself sowed this 
seed in the minds of Calmette, Chamberland, 
lioux and Metehnikoff. A colonial dependency 
of Great Britain having half the population of 
the present city of New York produced Ben- 
jamin Franklin and Benjamin Thompson at 
the same time that it produced Washington, 
Alexander Hamilton and John Jay. But the 
minds of Franklin and Thompson were 
stamped with manifold European contacts. 

The scientific mind is more than a good in- 
tellectual inheritance, more than that a great 
master has had it in charge, and Pasteur has 
thus described it: “The illusions of an experi- 
menter form a great part of his power. These 
are the preconceived ideas which serve to guide 
him. Many of them vanish in the long path 
which he must travel, but one fine day he dis- 
covers and proves that some of them are ade- 
quate to the truth. Then he finds himself 
master of facts and of new principles, the ap- 
plication of which sooner or later bestows their 
benefits.” 

United with this imaginative power went 
prodigious industry. Pasteur was not one of 
those who sat all day at his desk and expected 
others to accomplish the physical work of the 


laboratory in the execution of his thoughts. 
This man at least did not seek to avoid physical 
drudgery in the simple surroundings of the 
humble French laboratories of his day. Re- 
flecting on the huge sums spent on the Op6ra, 
he writes to the official Moniteur, “I implore 
you take some interest in those sacred dwell- 
ings meaningly described as laboratories.” The 
lesson taught by the consecration of his life 
to a life of labor in a laboratory is that the 
true laboratory worker is a laborer and not a 
loafer. 

Pasteur shows his character in writing a 
wonderful tribute to Claude Bernard at a time 
when the latter was very ill, causing Bernard 
to remark that the article “paralyzed the vaso- 
motor nerves of my sympathetic system and 
caused me to blush to the roots of my hair.” 
One academician wrote of this affair, “The 
public will learn, among other things, that the 
eminent members of the academy admire and 
love each other, sometimes with no jealousy.” 

Pasteur, as the world knows, was convinced 
that the process of alcoholic fermentation was 
bound up in the life of the yeast cell, a doctrine 
violently combatted by Liebig “with a vigor 
and obstinacy characteristic of the man and 
inversely proportional to the strength of the 
argument” (F. J. Moore). The discovery later 
by Buchner that a zymase could be expressed 
from yeast which would produce alcoholic fer- 
mentation, does not invalidate Pasteur’s thesis, 
for Rubner has shown that ninety-five per cent, 
or more of the activity of yeast is actually due 
to the metabolism of glucose within the living 
cell. 

A very human characteristic develops in 
the story of the life of Pasteur when we are 
told of his dismay and distress to find, after 
the death of his true and trusted friend Claude 
Bernard, some notes which threw doubt upon 
Pasteur’s interpretation of alcoholic fermenta- 
tion! How often this human weakness occurs! 
I have sat next to a member of the Federation 
of Societies for Experimental Biology at a time 
of the dismemberment of one of his theories at 
the hands of another member and heard the 
agonizing cry, “I thought X was a friend of 
mine.” Heart-breaking and human though 
this be, it is logically absurd to build friend- 
ship upon the basis of a similarity of intel- 
lectual metabolism. 
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It is not necessary here to refer to Pasteur’s 
services to the world in the subjects of bacteri- 
ology and immunology. Suffice it to say that 
they have saved to France alone many times 
the cost of the Franeo-Prussian war of 1870. 
And this transforming work of Pasteur may 
be contrasted with an early statement of Liebig, 
expressed in 1845, “As to the opinion which 
explains putrefaction of animal substances by 
the presence of microscopic animalcules, it may 
be compared to that of a child who would ex- 
plain the rapidity of the Rhine by attributing 
it to the violent movements of the numerous 
mill-wheels at Mayence.” 

Finally, let it be remembered that Pasteur 
was a deeply religious man. On Armistice 
Day, 1918, the London crowd at first instinc- 
tively surged to Buckingham Palace, where 
lives the king, and then instinctively to Bt. 
Paul’s Cathedral. Pasteur puts it thus: “The 
idea of God is a form of the idea of the 
Infinite. As long as the mystery of the In- 
finite weighs on human thought, temples will 
be erected for the worship of the Infinite, 
whether God is called Brahma, Allah, Jehovah 
or Jesus; and on the pavement of those tem- 
ples men will be seen kneeling, prostrated, 
annihilated in the thought of the Infinite.” 

He himself lived a life closely approaching 
the infinitely valuable. 

Graham Lusk: 

Cornell University Medical School 


SCIENTIFIC EVENTS 

THE PAN-PACIFIC SCIENCE CONGRESS 

On the representations of the Australian 
National Research Council, it has been decided 
to hold the next Pan-Pacific Science Congress 
in Australia in 1923. The meeting will com- 
mence at Melbourne on August 13 and ter- 
minate at Sydney on September 3. The event 
will be an important one in the history of Aus- 
tralian and Pacific science. The common- 
wealth government through its prime minister, 
Mr. W. M. Hughes, has decided to extend its 
support to the meeting, and has agreed to pro- 
vide the sum of £5,000 towards the cost. Invi- 
tations to send representatives have been issued 
by the commonwealth government to the vari- 
ous countries bordering the Pacific or having 
interests therein, while the Australian National 


Research Council is inviting a large number of 
leading scientific men who are interested in 
Pacific matters to attend and take part in the 
proceedings. 

The first Pan-Pacific Science Congress was 
held in Honolulu in August, 1920, and the work 
accomplished on that occasion served to show 
the great value and importance of such meet- 
ings between representatives in and around the 
Pacific, It is proposed that these congresses 
so successfully inaugurated at Honolulu should 
be continued triennially. In addition to the 
benefit arising from the interchange of scien- 
tific thought, a mingling of leaders of science 
will tend to the bringing about of a better 
understanding between the peoples of the 
Pacific. 

Among the office bearers are the following: 

Australian National Research Council : Pro- 
fessor Orme Masson, The University, Mel- 
bourne, president; It. H, Cambage, Royal 
Society, Sydney, honorary secretary-treasurer; 
Professor A. C. D. Rivett, The University, 
Melbourne, joint honorary secretary . 

Pan-Pacific Committee: Professor Sir Edge- 
worth David, The University, Sydney, chair- 
man; E. C. Andrews, Mines Department, Syd- 
ney, honorary secretary . 

The tentative list of subjects for papers and 
discussion is as follows: 

A. Agriculture and Veterinary Science: Soil 
problems, climate in relation to crops, plant 
pathology and plnnt breeding. Diseases of live- 
stock in the Pacific region: Methods of eradica- 
tion and control. 

B. Anthropology and Ethnology: Polynesian 
and Melanesian races, Australian aborigines, 
totems, languages, folk-lore, anatomy. 

C. Biology; General plant distribution in the 
Pacific; floras of island groupB and of individual 
islands. Insects harmful to the planter and 
farmer. Role of insects in transmitting disease 
and the control of weed pests. The distribution 
of animals. Fisheries, 

I). Geography and Oceanography: Marine cur- 
rents, continental shelves, charting in the Pacific. 

E. Geology; Coral reefs, glaciation, structure of 
the Pacific region, Carboniferous and Permian 
problem, correlation of Cretaceous and Kainozoic 
sediments in Pacific, mineral resources, vulcan- 
ology, geological surveys. 

F. Hygiene and Climatology: Mining hygiene, 
ventilation, dust prevention. Tropical diseases,. 
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bookworm, malaria. Climate in its relation to 

buman efficiency. 

G. Phytic * ; Isostasy, arc of meridian in Aus- 
tralia, longitude by wireless, weather cycles and 
weather forecasting. 

INTERNATIONAL CONFERENCE OF PHYTO- 
PATHOLOGY AND ECONOMIC 
ENTOMOLOGY 

Announcements have recently been re- 
vived in this country inviting plant patholo- 
gists and entomologists to attend an Interna- 
tional Conference of Phytopathology and Eco- 
nomic Entomology in Holland during June, 
1923. Arrangements for this conference are in 
oharge of a committee composed of Professor 
Dr. H. M. Quanjer, Professor Dr. Johanna 
Westerdijk, N. van Poeteren, T. A. C. 
Schoevers, J. Hudig, Dr. E. van Slogteren, 
G. Kruseman, J. C. Dorst, J. G. Hazeloop, 
E. H. Krelage and J. H. van Straaten van Nes. 

The committee invites those who wish to 
read papers or bring up for discussion urgent 
questions on plant diseases or insect pests. The 
titles and short abstracts of the papers or 
questions for discussion should be sent in ad- 
vance to the secretary, Mr. T. A. C. Schoevers, 
Villapark 8, Wageningen. The official lan- 
guage of the conference will be English, but 
papers can be read and discussion held in 
.either English, French or German. 

The conference will be held from June 25 to 
June 30, 1923, and participants arc invited to 
arrive at Wageningen on 'Sunday, June 24. 
The following program has been arranged: 

Monday, June 25; Presidential address of wel- 
-come and lecture on plant diseases as seen from 
the standpoint of general pathology. Demonstra- 
tion of experiments, especially on potato diseases. 
In the afternoon and evening addresses, papers 
and discussions. 

Tuesday, J une 2d : Address by Mr. van Poeteren 
on organization and methods of the Dutch Phyto- 
pnthologieai Service. Discussion on international 
laws und requirements. In the afternoon demon- 
strations of some methods of control of pests and 
•diseases as practiced in Holland, e. g. } the fur- 
rowing-wlieel to destroy leather-jackets, control 
of American gooseberry mildew, of smut and 
Btripe in grain crops, etc. Evening meeting: Ad- 
dresses, papers and discussions. 

Wednesday, June 27, and Thursday, June 28: 
Trips through the country. To prevent conges- 
tion of the program, participants are requested 


to subdivide into those interested in agriculture 
and those interested in horticulture. On Wednes- 
day morning the first group will travel by rail to 
Friesland, where farms and selection-fields of 
potatoes are to be visited; next day Groningen 
Agricultural Experiment Station, address of Mr. 
Hudig on diseases of crops on alkaline and sour 
soils, and visit to Mr. Hudig 's experiments. Visit 
to the Experimental Farm of the Groningen Seed 
Growers , Association. 

The second group will visit first the nurseries 
of Boskoop and Aalsmeer, situated in a typical 
Dutch country region below sea level; thereafter 
visit to the bulb-growing districts near Haarlem. 
Dr. v. Slogteren will address the company and 
give a demonstration on modern methods of com- 
batting some bulb diseases, e. g>> eelworm. This 
trip will end with a visit to the early potato dis- 
tricts of North Holland, where selection is prac- 
ticed. 

It would be possible to form a third group for 
visiting other centers of culture, such as the 
Westland, the most important district growing 
vegetables and fruit under glass; afterwards the 
orchards in North Holland and the early potato 
fields in the same district might be visited. 

Friday, June 29: Meeting of Baam; address 
of Professor Westerdijk on the cultivation of 
parasitic fungi and demonstration of research 
work. Afternoon devoted to discussions and 
inspection of the international collection of fungi- 
cultures. This meeting will be continued during 
the evening for addresses, papers and discussions, 
mid to Saturday morning, if desired. 

Saturday, June 30: In the afternoon of that 
day the conference will leave for the Hague, for 
nn informal meeting at the office of the minister 
of agriculture. Thereafter the committee will 
entertain all participants at dinner in the bathing 
resort Scheveningen. 

All scientific men planning to attend the con- 
ference should notify Secretary Schoevers in 
order that proper arrangements may be made 
for transportation and entertainment. 

APPALACHIAN FIELD TRIP 

Members of the Department of Geology in 
the Mississippi Agricultural and Mechanical 
College in the late summer of 1922 completed 
an Appalachian field trip in two automobile 
trucks, touring parts of eight states and cover- 
ing more than 2,000 miles in direct travel. 

From the college to Tuscaloosa, the whole of 
the Cretaceous was crossed. At various places 
from Birmingham, through Anniston, Gadsden, 



Fsbkuaey 2, 1923] 


SCIENCE 


143 


Chattanooga, Cleveland and Knoxville, to 
Jeilico, numerous stratigraphic sections of the 
Paleozoic beds were measured and many struc- 
ture sections of the Southern Appalachians were 
made. On a side trip from Cleveland to Duck- 
town, Copper Hill and beyond, Archeozoic and 
Proterozoic beds were examined. In addition, 
ooal, iron, zinc and copper mines; dolomite, 
limestone, slate and marble quarries; and iron, 
aluminum, and acid (industrial) plants were 
visited. 

Across central Kentucky, the Blue Grass re- 
gion of horizon tally-bedded limestones was 
traversed. Prom Cincinnati to Columbus and 
thence across southeastern Indiana to New Al- 
bany, the glaciated area was studied. In west- 
ern Kentucky, from Louisville to Mammoth 
Cave and Bowling Green, the cave and sink 
topography was almost continuously under ob- 
servation. Thence the beautiful Blue Grass re- 
gion of Tennessee, the phosphate mines about 
Nashville, the Wilson Dam power project at 
Muscle Shoals, mid finally home. 

From seats of vantage in the trucks, which 
passed across the plains, clown into the valley 
depths, and over the mountain tops, the ever 
present and continuous opportunity was one of 
unobstructed vision. Under such conditions on 
this trip from a Gulf state to a Great Lakes 
state and back over a different route, obviously 
the great tiling was the study of some of the 
larger phases of geology. Especially is this 
true of that part which may be termed geologic 
control of industrial environment. It was the 
major feature of the trip. 

The tour aroused considerable interest among 
members of geologic departments of a number 
of universities and in deference to their requests 
it may be appropriate to mention something 
About the equipment, expense, etc. The two 
trucks were one-ton, high-gear Fords, equipped 
with bodies especially designed for field trips 
about the college. Three of the four seat# were 
removed from one of the cars and in iit the 
baggage and camp equipment were carried, 
while the other one was used as a passenger 
ear. Only the maintenance (gasoline, repairs, 
etc.) cost, which scarcely exceeded the original 
individual deposit of twenty-five dollars, was 
charged to the member's of the party, consisting 
of two instructors, Professors Morse and Vestal, 


and ten students. The living expense was ap- 
proximately the same amount. 

W. 0. M. 

REPORT OF THE DIRECTOR OF THE NEW 
YORK BOTANICAL GARDEN 

In his annual report to the board of managers 
Dr. N. L. Britton, director-in-chief of the New 
York Botanical Garden, stressed the need of 
funds to more completely develop the usefulness 
of the garden, commented on the greatly in- 
creased interest in plants of all kinds and spoke 
of the difficulty of preserving the 'beauty of the 
natural features of the reservation with the 
constantly growing number of visitors and with 
what he characterized as insufficient police su- 
pervision. 

The following officers were elected to the 
Board of Managers ; Dr. Frederic S. Lee, 
president ; Henry W. de Forest and Frank L. 
Sturgis, vice-presidents ; John L. Merrill, treas- 
urer; Henry tie la Montague, Jr., assistant treas- 
urer; Dr. N. L. Britton, secretary . For the last 
three years Dr. Lee has served as vice-president 
of’ the board. 

Dr. Britton’s report deals with the progress 
made in the improvement of the grounds, in the 
increase, development and study of the collec- 
tions of plants, specimens and books and in 
educational and scientific work. A somewhat in- 
sufficient force of gardeners and laborers also 
1ms militated against the more perfect main- 
tenance of the older plantations. 

The collections arc now among the largest 
und most important anywhere, fault their ex- 
tended usefulness and increase, the further de- 
velopment of the reservation of nearly 400 
acres, the completion of the buildings and the 
extension of educational and scientific work re- 
quire more funds than as yet have been made 
available. 

Approximately 16,000 kinds of plan/ts have 
been in cultivation during the year, about 9,000 
of which were under glass and 7,000 outdoors. 
The increase of the record over 1921 is largely 
covered by the planting in the iris garden and 
the new rock garden. The garden had the co- 
operation of the American Iris Society in the 
work in the iris garden; Mrs. Mortimer J. Fox 
and T. A. Havemeyer gave their aid in increas- 
ing the collections of lilies, Mr. Havemeyer also 
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contributing a valuable series of lilacs. Messrs. 
Bobbink and Atkins, in continued cooperation 
with -the Horticultural Society of New York, 
gave 2,700 plants for the rose garden. 

In the rock garden the arrangement of gravel 
and top soil and the planting of over 400 kinds 
of plants, including over 5,000 individuals, have 
been largely the work of Dr. E. B. Southwick, 
custodian of herbaceous grounds. 

The rearrangement of the cactus collection 
and the improvement and development of the 
southern part of the garden reservation along 
Pelham Parkway also are dealt with in the re- 
port. The latter was carried forward at two 
points. One of these lies east of the mansion 
approach entrance, where about 350 feet of the 
boundary wall and fence have been built. The 
other area lies between the iris garden entrance 
and the Bronx River, where some 400 feet of 
the boundary wall and fence, including piers 
for the hemlock grove path entrance, built from 
the bequest of Emma Chambers Jones, grading 
and drainage have been done and some 400 
feet of path system partly built and a screen 
of trees planted. 

Appended reports were made by Dr. H. A. 
Gleason, assistant director; Dr. John K. Small, 
head curator; Dr. Murriii, supervisor of public 
instruction; Kenneth R. Boynton, head garden- 
er; Dr. A. B. Stout, director of laboratories; 
Dr. Henry H. Busby, honorary curator of the 
economic collection; Mrs. N. L. Britton, honor- 
ary curator of mosses, and others of the staff. 

SCIENTIFIC NOTES AND NEWS 

At the recent meeting of the Geological So- 
ciety of America, at Ann Arbor, David White, 
who recently retired as chief geologist of the 
United States Geological Survey, was elected 
president. The following vice-presidents were 
elected; William H. Hobbs, William H. Em- 
mons, T. Wavland Vaughan, Edgar T. Wherry, 

Professor M. F. Outer, chairman of the 
department of zoology of the University of 
Wisconsin, was elected president of the Amer- 
ican Society of Zoologists at the remit. Boston 
meeting. 

The Society of American Bacteriologists has 
elected the following officers for 1023: Pro- 
fessor E. G. Hastings, University of Wisconsin, 


president: Major A. Parker Hitchens, U. S. 
Army Medical School, vice-president; and Dr. 
J. M. Sherman, U. S. Department of Agri- 
culture, secretary-treaeurer. 

At the annual meeting of the American 
Physiological Society at Toronto, December 27, 
28, and 29, 1922, the officers elected were : Pro- 
fessor Anton J. Carlson, University of Chicago, 
president; Professor Charles W. Greene, Uni- 
versity of Missouri, secretary; Professor Joseph 
Erlanger, Washington University, St. Louis, 
treasurer; Professor Arno B. Luckhardt, Uni- 
versity of Chicago, and Professor John R. Mur- 
lin, University of Rochester, were elected to 
the council. 

Dr. Euue Chews Parsons has been elected 
president of the American Ethnological Society, 
New York. 

Secretary Hoover has designated Dr. Fay 
C. Brown, assistant, director of the Bureau of 
Standards, to be acting director. 

Sir William H. Bragg, Quain professor of 
physics in the University of London, has been 
elected a corresponding member of the Paris 
Academy of Sciences in the section of physics. 

Professor J. Schur, mathematician of the 
University of Berlin, has been elected a mem- 
ber of the Berlin Academy of Sciences. 

As Dr. Chauffard, professor of clinical medi- 
cine at the School of Medicine, who has been 
the vice president of the Paris Academy of 
Medicine, has become president for the year 
1923, in accordance with the constitution, the 
academy has elected Dr. J. A. I)ol6ris vice presi- 
dent. Dr. Doleris is an honorary obstetrician 
to the hospitals of Paris. The academy also 
elected Dr. Souques as annual secretary, and 
Professors Pouchet and Schwartz as members 
of the administrative council. 

Richard V. Aggton, of the Bureau of Mines, 
who has been doing examination work for the 
War Minerals Relief Commission, is acting as 
assistant chief mining engineer of the bureau. 

Dr. P. V. Wells of the optics division of 
the Bureau of Standards has resigned to take 
up research work for the E. I. du Pont de 
Nemours Company, Parlin, New Jersey. 

Jerome Alexander, M.Sc,, has now an office 
in the Chemists Building, New York City, as 
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consulting chemist with special reference to' 
coMoid chemistry and its applications. 

Dr. Robert M. Ykrkes, A.M., director of 
the Division of Personnel Administration of 
the National Research Council, reported for 
duty on December 3 to the commanding officer 
of the Army War College for three weeks' 
service in connection with army personnel 
methods. Since Professor Yerkes’s discharge 
from the army he has been a lieutenant-colonel, 
Officers' Reserve Corps, assigned for duty in 
case of need to the Division of Operations of 
the General Staff. 

Dr. Gano Dtjnn has been appointed by the 
council of the Institution of Electrical Engineers 
of Greait Britain to be local honorary secretary 
of the institution for the United States in the 
place of the late Mr. George G. Ward. 

Verne L. Havens, director of the Ingenieria 
International, has been made permanent secre- 
tary of the International Engineering Congress, 
composed of engineers of North America and 
the Latin-Ameriean republics. 

The Institute of American Meat Packers, 
Chicago, has appointed a committee consisting 
of W. D. Richardson, chief chemist, Swift & 
Company, Paul Rudnick, chief chemist, Armour 
& Company, and L. M. Telman, chemical di- 
rector, Wilson & Company, to select a suitably 
qualified chemist for the position of director 
of scientific research of the institute. 

Dr. Bailey Willis, emeritus professor of 
geology, Stanford University, sailed for Chile 
on January 11 to investigate the evidence of the 
recent earthquake, in response to an invitation 
sent to the Carnegie Institution of Washington 
through the Chilean Embassy. 

Herbert E. Gregory, professor of geology 
at Yale University and director of Bishop 
Museum, Honolulu, is returning to Hawaii on 
February 1 to remain until October. 

Mr. Charles W. Hoy, of the Smithsonian 
Institution, left Washington December 15 for 
a two years' trip in Central China, in the basin 
and mountains of the Yang-tse, devoting most 
of his time to collecting mammals, birds and 
fishes. 

Professor Oswald Veblen, of Princeton 
University, has been granted leave of absence 


for the second semester of 1022-23 and is to 
spend it in Europe. 

Dr. Walter G. Cady, professor of physics 
at Wesleyan University, has been granted leave 
of absence for the second half of the academic 
year. He plans to go abroad visiting labora- 
tories in Italy, France and England. 

Dr. Henry B. Ward, professor of zoology 
at the University of Illinois and national presi- 
dent of the Society of Sigma Xi, recently de- 
livered the annual Sigma Xi lectures at the 
Missouri and Kansas chapters and at the Sig- 
ma Xi Club at the University of Oklahoma, on 
the following subjects: “The factors which 
control and direct the migration of -the Pacific 
salmon" and “The struggle of man with the life 
of the wilderness in North America." 

Dr. Philip A. Shaffer, professor of bio- 
logical chemistry at Washington University, will 
deliver the sixth Harvey Society lecture at the 
New York Academy of Medicine, on Saturday 
evening, February 10. His subject will be 
“Antiketogenesis : its mechanism and signifi- 
cance." 

The Harvard Engineering Society held its 
annual dinner in New York on February 1 at 
the Harvard Club. President C. R. Richards of 
Lehigh University, Dr. Charles P. Berkey, Co- 
lumbia University, and Albert Palmer, presi- 
dent of the undergraduate section of the society, 
were the principal speakers. 

Professor M. I. Pupin, of Columbia Uni- 
versity, lectured before the New York section 
of the American Institute of Electrical En- 
gineers, on January 19, on “The story of modern 
physics.” 

Professor George C. Whipple, of Harvard 
University, gave on January 6, 13, 20 and 27 
at the Wagner Free Institute of Science four 
lectures on “The philosophy of sanitation." 

Dr. A. E. Rennelly, professor of electrical 
engineering at Harvard University and the 
Massachusetts Institute of Technology, on Jan- 
uary 11, gave a lecture before the Franklin 
Institute of Philadelphia on “The principles 
of electrical vibration instruments." 

Dr. Marbton T. Bogert, professor of chem- 
istry in Columbia University, gave a lecture at 
Connecticut College for Women, New London, 
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Conn., on January 23 on “Synthetic dyestuffs 
and their bearing on the life of the individual 
and of the state.” Othei* lectures on science, 
scheduled for March 20 and 27, are “The pur- 
suit of the atom,” by Professor Frederick A. 
Saunders of Harvard University, and “Psy- 
chology and democracy,” by Professor Robert 
S. Woodworth of Columbia University. 

A gift of $11,000 bus been made to Lafayette 
College to establish the “Joseph Johnson Hardy 
Memorial Fund” as a 'tribute to the services of 
the late Professor Hardy, for forty-five years 
teacher of mathematics at Lafayette. The in- 
come is to be . divided at each commencement 
equally among the five members of the faculty 
oldest in point of continuous service, without 
regard to rank, so long as engaged in full- 
time teaching. 

At the Pasteur centenary meeting held at 
the New York Academy of Medicine on January 
10, the president of the academy, Dr. George 
David Stewart, announced that the rights to 
Sacha Guitry’s pilay “Pasteur” have been ac- 
quired for Henry Miller. The play will be 
presented by the Charles Frohman Company, 
Henry Miller taking the title role. The English 
version of the play has been made by Arthur 
Hernblow, Jr. 

A MONtfHENT to Pasteur is to be ereeted at 
Strasbourg, subscribed by men of science and 
learning throughout the world. The monument, 
which is the work of the Lyons sculptor, Lari- 
vee, will be placed in front of the university, 
near that of Goethe. It is an obelisk 10 feet 
high with a medallion of Pasteur and allegor- 
ical figures on either side. The International 
Exhibition of Hygiene, which is being prepared 
at Strasbourg, will cover more than 12,000 
square yards. Different sections will show the 
influence of Pasteur’s work on the life of man 
and animals, agriculture and industry. A Pas- 
teur Museum will complete the exhibition. 

Dr. John Asbitrv Elliott, professor of plant 
pathology at the University of Arkansas and 
pathologist in the Arkansas Agricultural Ex- 
periment Station, died on January 18 at Wash- 
ington, D. C., where he was expecting to spend 
the month of January with the Department of 
Agriculture in plant disease survey work. He 
died of pneumonia as a complication following 


bronchitis, contracted while attending the Bos- 
ton meeting, and was interred at Washington, 
D. C> 

Professor S. S. Keller, head of the de- 
partment of mathematics of the Carnegie In- 
stitute of Technology, died in Baltimore on 
January 12. Professor Keller had been a mem- 
ber of the faculty of the institute for the past 
seventeen years. 

Professor John W. Caldwell, emeritus 
professor, formerly head of the department of 
chemistry in Tulane University of Louisiana, 
died on January 2 at his home in New Orleans. 

Dr. John H. Larkin, associate professor of 
gross pathology at the New York Homeopathic 
Medical College and Flower Hospital, died on 
January 17 at the age of fifty-three years. 

Dr. K. Krrtesz, of the Hungarian Museum, 
the well-known writer on Diptcra and the 
author of the great catalogue of the Diptera of 
the world, died on December 28. 

The United States Coast and Geodetic Sur- 
vey has received a cablegram from Leyden, Hol- 
land, announcing the death in that city, art a 
very advanced age, of Dr. H. G. van de Sande 
Bakhuyzen, formerly director of the Leyden 
Observatory. For many years Dr. Bakhuyzen 
was permanent secretary of the International 
Geodetic Association. 

The death is announced of the eminent 
Italian scholar, Dr. Antonio Nobile Favaro, 
professor of projective geometry in the Uni- 
versity of Padua. Professor Favaro was born 
on May 21, 1847, at Padua, where also he died 
on the thirtieth of September, 1922. He is 
known through the national edition of Galileo’s 
works which he edited in twenty quarto vol- 
umes, and by his many historical papers deal- 
ing with the life and times of Galileo. Among 
his most recent contributions is a history of 
the University of Padua, written for the cele- 
bration of the seven hundredth anniversary of 
this institution, the oldest, not only of the 
Italian universities, but of all existing univer- 
sities. 

President Harding has withdrawn from 
settlement three groups of prehistoric towers 
in southwestern Colorado and southeastern 
Utah. These are known as the ruins in Ruin 
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Canyon, Holly Canyon and Cool Spring House 
on Cajon Mesa. It is proposed that these 
groups be made a national monument. 

The agricultural appropriation bill, carrying 
$68,981,553, was passed on January 3 by the 
House of Representatives after Speaker Gillett 
had thrown out on a point of order a motion 
to send it back to committee with directions to 
include $360,000 for congressional free seed 
distribution. 

At the animal meeting in a joint program on 
the last day of the session of the societies com- 
posing the Federation of American Societies 
for Experimental Biology at Toronto, a very 
interesting scientific program consisting of ten 
papers on the newer discoveries of various 
laboratories in the United States and Canada, 
led by the laboratories of the University of 
Toronto, was held on the subject of the pan- 
creas and the specific pancreatic secretion, 
insulin. At the annual dinner held on the one 
hundredth anniversary of the birth of Pasteur, 
December 27, 1922, lectures were delivered on 
the life and works of Pasteur by the following 
speakers: Sir Robert Faulkner, University of 
Toronto; Graham Lusk, Cornell University; 
Albert P. Mathews, University of Cincinnati; 
F. G. Novy, University of Michigan. 

The Cellulose Division of the American 
Chemical Society has been authorized as a per- 
manent division of the society and wishes to 
enroll as members in the division all those who 
are interested in cellulose chemistry either from 
& scientific or practical standpoint. All mem- 
bers of the American Chemical Society wishing 
to become members of this division are re- 
quested to send their names and business con- 
nections together with one dollar for dues to 
the secretary, L. F. Hawley, Forest Products 
Laboratory, Madison, Wisconsin. 


UNIVERSITY AND EDUCATIONAL 
NOTES 

Plans for a new chemical laboratory for the 
Johns Hopkins University, to be erected at 
Homewood, at a cost of about $600,000, have 
been completed. The details of the building 
have not been made public, but it is known 
that the type of architecture will conform to 
the colonial style of the Homewood group. 


Bids for contracts for the new $1,000,000 home 
of the Johns Hopkins School of Hygiene and 
Public Health, which will be on Monument and 
Wolfe Streets, as a part of the hospital group, 
will shortly be asked. The plans have been 
completed. This structure will be of Italian 
architecture of brick and stone, and is pro- 
vided through a donation to the school by the 
Rockefeller Foundation. 

A fund amounting approximately to $3,800 
has been subscribed in honor of Professor 
Appleton, of Brown University, to be known 
as the John Howard Appleton Lectureship 
Fund to provide annual lectures at Brown on 
pure or applied chemistry. 

Brown University has received $50,000 
from the estate of the late Robert P. Brown, 
to endow a professorship in biology. Albert 
Davis Mead, head of the department of biology 
in the university, has been appointed Robert 
Perkins Brown professor of biology. 

Dr. Harry Pratt Judson, second president 
of the University of Chicago, holding that 
position for sixteen years, has resigned and 
will retire from active work on February 20. 
Dr. Ernest DeWitt Burton, head of the depart- 
ment of New Testament and early Christian 
literature and director of the libraries, has been 
elected acting president. 

Thomas B. Bains has accepted a position 
as assistant professor of mining engineering at 
the University of Illinois. 

Herbert R. Hanley has been appointed 
associate professor of metallurgy at the Mis- 
souri School of Mines. 


DISCUSSION AND CORRESPOND- 
ENCE 

BALANCING CHEMICAL EQUATIONS 
In the issue of Science for September 1 
(page 258) there is an article describing an 
algebraic method of balancing chemical equa- 
tions. The method, which assumes a knowl- 
edge of the formulas of the initial and final 
substances, consists in finding, algebraically, 
sets of values for the coefficients of the equa- 
tions, The author seems to have discovered a 
nearly cons tan t relation between the number 
of elements and of compounds represented in 
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the equation. To the writer the ratio does not 
seem to hold very strictly even in the equa- 
tions cited in the articles ; but this may be due 
to a lack of understanding on his part. When 
understood at may be assumed to be accurate, 
and may be useful and rapid in the hands of 
those whose minds readily run along mathe- 
matical channels. It may also be advantageous 
in commercial laboratories, where the end 
sought is simply the relative weights of mate- 
rials taking part in reactions because, being 
mathematical, it suggests an element of cer- 
tainty to the conclusions. It may be especially 
useful in those commercial laboratories where 
the workers have only a superficial knowledge 
of the principles underlying chemical changes 
and therefore can not, with certainty, apply 
chemical methods of balancing. 

But where the end sought is a clear under- 
standing of the principles of the subject the 
method described has in it, as in all mechanical 
methods, an element of danger, since it may 
lead the worker to the belief that the .bal- 
ancing of an equation is, per $e } proof of a 
thorough understanding of the chemistry 
involved. To the writer it still seems uncerr 
tain whether the newer algebraic method has 
any advantage, either in certainty of conclu- 
sion or in rapidity of work, over the strictly 
chemieal method of balancing. A comparison 
of the two methods may be made by consider- 
ing the first equation introduced by the author 
of the article in question, uw., the reduction of 
silver arsenate by the hydrogen produced by 
the action of zinc with sulfuric acid ; 

(lAggAsO^ -f 4 oHjSO^ 
dAsH s 4- cAg -f- /ZnSC>4 — 0 H 2 O. 

Since the equation shows that the salt is re- 
duced to silver and arsine, it takes but a glance 
to see that for each molecule of the salt there 
is needed sufficient hydrogen (8 atoms) to com- 
bine with the four atoms of oxygen (forming 4 
molecules of water) and additional hydrogen 
(3 atoms) to combine with the arsenic (form- 
ing one molecule of arsine). That is, 11 atoms 
of hydrogen arc needed for each molecule of 
the salt. Since an odd number of atoms of 
hydrogen can not be made by the action of 
sulfuric acid on zinc the one molecule of salt 
must be multiplied by two, and these require 
22 atoms of hydrogen (from 11 molecules each 


of zinc and sulfuric aeid) and there are pro- 
duced 6 atoms of silver, 2 molecules of arsine 
and 8 molecules of water. Thus the smallest 
coefficients necessary to balance the equation 
are easily found, and there is the added ad- 
vantage that the principle and mechanism of 
the reaction are reviewed. 

The other illustrations used by the author 
are as easily analyzed and balanced if there is 
kept in mind the additional thought that the 
salts behave as though they were composed of 
two oxides each (2KMnCU KsO, MusOt and 
KaCr207 Kt>0, 2CrOs), the latter oxide in 
each case being reduced to .the lowest oxide. 
Finally all the oxides react with sulfuric acid 
to form sulfates. 

In detail, two molecules of the permanganate 
must lose 5 atoms of oxygen and these com- 
bine with an equal number of atoms of the 
oxygen from 5 molecules of the hydrogen per- 
oxide, forming five molecules each of oxygen 
and water. The three molecules of oxide 
(K 20 , 2MnO) then react with three molecules 
of sulfuric acid to form one molecule of potas- 
sium sulfate, two molecules of manganese sul- 
fate and three additional molecules of water 
(eight in all). The equation can then be 
written with the proper coefficients. 

The reduction of the dichromate is more com- 
plicated only in this, that two reducing agents 
are involved, both of which are assumed to be 
oxidized — an assumption which probably would 
not be verified by experiment. 

This note is written, not to criticize the alge- 
braic method of balancing equations, but rather 
as a caution to teachers (especially young and 
inexperienced teachers) and students who 
might adopt it as a means of partially solving 
a rather difficult teaching problem — the writing 
of equations. It might be a help in solving 
this problem, but only at the expense of most 
important and vital teaching points; for the 
proper writing of equations is not an end in 
itself, but only a means of enforcing important 
chemical facts and principles, of* studying the 
mechanism of reactions, and of practicing clear 
chemical thinking. All mechanical methods of 
balancing equations disregard these important 
elements in education. 

James H. Ransom 

Dkcatto, Illinois 
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A “SPINDUNG-TUBER DISEASE** OF IRISH 
POTATOES 

Investigations by the writers have recently 
disclosed that a malady commonly designated 
as “running-long” or “running-out” is an in- 
fectious disease. It has been transmitted from 
diseased to healthy plants by means of tuber 
grafts, vine grafts, leaf-mutilation inoculation 
and plant lice. Proximity of healthy plants 
to diseased plants in the field increases the 
amount of infection. The tubers perpetuate 
the disease from year to year. In the absence 
of control measures the percentage of incidence 
in a given stock increases from year to year. 

Plants infected late in the season may show 
no symptoms in -their tubers or elsewhere. 
Plants infected early from the seed-tubers or 
otherwise have erect, spindling stalks, leaves 
that are smaller, more erect and often darker 
green than healthy foliage, and tubers generally 
more cylindrical, more spindling, more spindle- 
shaped and with more numerous and more con- 
spicuous eyes than are the tubers from healthy 
plants or from plants apparently healthy but 
inoculated late in the season. The yield is re- 
duced somewhat the first year in which the 
symptoms appear in the plants, and more in 
subsequent years from plants growing from 
spindling tubers. In view of the symptoms 
described, the term “spindling-tuber disease” is 
proposed. 

Like other degeneration diseases of potatoes, 
this disease has been attributed in the past to 
senility, reversion and adverse conditions of 
weather, climate, soil and culture. Undoubt- 
edly potato tubers often are poor-shaped be- 
cause of other causes than this disease. It is 
also clear that diseased hills may produce some 
tubers not easily distinguished from commer- 
cially acceptable tubers. However, many of the 
losses due to poor tuber shape and to reduction 
in yield are to be attributed to the spindling- 
tuber disease, which is to be found in many 
varieties and in all percentages of incidence. 

More detailed data on this and other degen- 
eration diseases of the potato are being pre- 
pared for publication in a later paper. 

Eugene S. Schultz 

United States Department or Agriculture 

Donald Folsom 

Maine Agricultural Experiment Station 


NICOTINE SULPHATE, AN EFFECTIVE 
VERMICIDE FOR SHEEP 

Experiments covering a period of three 
years of study on the control of the sheep 
stomach worm, Hamonehus oontortur, at the 
Storrs Experiment Station have resulted in the 
finding of an effective dosage for killing stom- 
ach worms. 

The most effective agent used h ^n been a 
40 per cent, nicotine sulphate diluted with 
water. Ten cubic centimeters, or approxi- 
mately two teaspoonfuls of the 40 per cent, 
nicotine sulphate in one quart of water, giving 
four ounces to adult sheep and two ounces to 
lambs. These* treatments were used in 048 
cases, and 161 animals have been slaughtered 
twenty-four hours after the treatment and only 
a few live worms have been found in the stom- 
ach, constituting an effective dosage in that 
thousands of worms are commonly found in a 
single stomach. 

The treatment caused the death of five weak 
lambs. While the treatment staggers and even 
kills very weak animals, it can be used without 
danger to other sheep and lambs and one can 
be reasonably sure of the effectiveness of the 
treatment in contrast with the less efficient 
copper sulphate treatment that has been so 
universally recommended. In the experiments 
where the one per cent, copper sulphate was 
used, live worms were found in the stomach 
and stronger solutions caused severe burns. In 
cases where the three per cent, copper sulphate 
solution was used as a dosage, the mortality 
from the treatment was more than sixty per 
cent. 

Twelve hours previous to the treatment, the 
animals were kept away from food. 

Gbobge H. Lamson, Jr. 

Stokes Experiment Station 

SWARMING INSECTS SIMULATING SMOKE 

On February 28, 1921, at 6:30 P.M., per- 
sons strolling about the main building of the 
University of Texas raised a fire alarm because 
of what appeared to them as a wreath of 
amoke issuing from the middle tower. The 
writer was unable to discover any fire within 
the tower but from the roof of the buikLing 
could make out that the “smoke” consisted not 
of carbon particles but of insects. These were 
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issuing from a small hols under the tin and 
flying in a dose swarm, gently blown back and 
forth in the breeze like a delicate streamer. 
The swarm played in this manner for about 
fifteen minutes and then seemed to return 
whence they oame. 

None of the specimens were recovered from 
this swarm, but there seemed to be no doubt 
that they were Tenebrionid beetles living in 
bat guano in the tower. The insects secured 
from the bat guano this year were kindly 
identified by Dr. Edwin C. Van Dyke as 
Blapstinus prate mis, Lee. 

In this connection the following Associated 
Press dispatch ns published in the Austin 
American June 5, 1922, Is of interest : 

Chicaoo, June 4.— Mosquitoes flying in such 
thick swarms that they were mistaken for smoke 
caused two tire alarms to be turned in early 
to-day. 

Members of a truck company answered a call 
saying that the steeple of 8t. Michael’* Homan 
Catholic Church was burning. The firemen saw 
what they at first supposed was a Hmall cloud of 
smoke and they raised their extension ladders to 
fight the fire. When they mounted the ladder 
they encountered mosquitoes and were forced 
back. The same experience was met by members 
of another engine company called to the Zion 
Methodist Church in another part of the city. 

The fact that these two swarms were en- 
countered the same day gives ground for the 
suspicion that guano beetles, not “mosquitoes,” 
were swarming fix>m bat-infested belfries of 
the two churches. The participation of the 
majority of the members of a species in the 
same locality on the same day of the year is, 
of course, a common phenomenon. If this 
were not so, swarming as a reproductive func- 
tion would lose its adaptive significance. 

Carl Hartman 

The University or Texas 


QUOTATIONS 
A SUPER-UNIVERSITY 
The meeting of the American Association 
for the Advancement of Science in Cambridge 
fulfills in a way the vision which Franklin K. 
Lane had of a “super-university,” In a letter 
written in his own hand on the day before he 
went on the operating table in May of 1921, 
he described this “place of exchange for the 
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new ideas that the world evolves each year” as 
follows : 

No faculty — but a super-university with all the 
searchers and researchers, inventors, experi- 
menters, thinkers of the world for faculty. No 
students — but every man the world round inter- 
ested in the theme under consideration welcome 
as a student without pay. 

Except that the meeting in Cambridge was 
national in its personnel, it answered very well 
Mr. Lane’s definition. Nearly all the depart- 
ments of human knowledge were represented: 
chemistry, botany, anthropology, mathematics, 
physics, geology, geography, zoology, agricul- 
ture, psychology and the economic and social 
sciences. Those not included were represented 
in like meetings elsewhere. A thousand papers 
were presented, from Professor Edmund B, 
Wilson’s on “The physical basis of life” and 
Dr. Bell’s discussion of the smashing of atoms 
to a study of baldness and of the ideal stature 
of successful salesmen. Every paper meant re- 
search into the field of the unknown in man's 
environment and most of them pushed back by 
much or little the mystery that surrounds his 
existence or made friends for him of forces that 
before seemed hostile to his freedom or his life*. 

This meeting also gave the super-university 
“Faculty” — serving for very love of the truth 
itself in moat cases — an audience that was gen- 
erally competent to understand what was 
brought before it. And when the results are in- 
telligently, intelligibly and accurately reported, 
as was done by the Times, the student body 
becomes larger than that of any university, 
larger even than that of the super-university 
conceived by Mr. Lane. 

There is only one thing lacking, and that is 
a permanent exhibition of the yearly increments 
made by man’s conquest of his environment so 
that the public may have an opportunity to see 
(so far as it can be visualized) “all that is 
new in science, philosophy, practical political 
machinery and all else of the world’s mind 
products.” If there could be a place for such 
permanent exhibition and illustration of the 
contributions for the year of scientific research 
and experiment and invention (and “why not 
in New Yorkf” said Mr. Lane), the value of 
such meetings as that at Cambridge and in 
other parts of the world would be vastly in- 
creased . — The Times, New York. 
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PROBLEMS IN THE DETERMINATION 
OF PHYSICAL PROPERTIES 

Ik preparing for publication the data on 
physical properties of chemical substances, the 
editorial staff of Jntermtional Critical Tables 
will find from time to time that important 
physical properties of substances of technical 
and scientific importance are missing from the 
literature. As fast as we become aware of 
missing data of this character, it is our policy 
to formulate research problems covering such 
missing data and to endeavor to interest chem- 
ists and physicists in undertaking the necessary 
investigations to supply the required data. 

Most of the research problems formulated 
in this way will be suitable for bachelors' or 
masters' theses and in a few instances topics 
sufficiently broad to be suitable for doctors’ 
theses will also be available. Many of them 
will be suitable for experimental problems in 
the ordinary laboratory courses in physical 
chemistry and physics. Thus, for example, the 
laboratory experiment covering the determina- 
tion of solubility might to advantage deal with 
substances whose solubility is needed but is 
unknown. The average of the determinations 
made by a class of students, while not as accu- 
rate and reliable as the determinations made by 
a skilled investigator, will nevertheless l>c very 
valuable when they constitute the only data 
available on the subject. Moreover the average 
student will be more interested in a laboratory 
experiment the results of which are of actual 
value and worthy of publication than he would 
be in repeating for the «th time the measure- 
ment of a property of some system which has 
been measured many times before. 

International Critical Tables will be glad to 
submit to interested instructors in universities 
and colleges lists of problems of this character 
and to advise as far as it con concerning suit- 
able apparatus and methods of measurement. 
It may be possible also in some instances to 
secure moderate financial assistance to aid in 
the purchase of materials and apparatus for 
investigators interested in carrying out work 
of this character. The results of such work 
may be published by the investigator in any 
appropriate publication medium and they 
should also be reported in duplicate to the 


office of International Critical Tables on com* 1 
pletion of the work. 

A number of problems on the following sub- 
jects are available at the present date: Heats 
of combination : solid oxides ; Fe compounds. 
Specific heats: brass; solid oxides; steels; oils 
and fats; petroleum products; metals; salts; 
Fe compounds ; asphalts. Latent beats of 
fusion : brass ; metals. Heat conductivity : 
steels. Latent heats of vaporization : petro- 
leum products. Viscosities: industrial mate- 
rials; solutions. Kinetics: rates of drying; 
hydrolysis of industrial materials; catalysis; 
transpiration of moisture; biochemical. 
Strength; industrial materials. Thermal ex- 
pansion: steelB; Fe compounds. Freezing- 
point-solubility diagrams: salts; acids; metals 
in water; soaps. Boiling points: solutions. 
Solubility of gases : in molten metals ; in water. 
Chemical equilibrium; dissociation pressures at 
1600° C. Electrical conductivity: metals; re- 
fractories. Properties of colloidal systems; in- 
dustrial materials. Vapor pressures: metals; 
solutions. Specific rotatory power : gliadin. 
Index of refraction: solids. Density; certain 
organic compounds; solutions. Flash points. 
Surface tensions: solutions. 

International Critical Tables 

1701 Massachusetts Avenue, N. W., 
Washington, D. C. 


SPECIAL ARTICLES 

GLUE BUBBLES 

1. Introductory. The improvements which 
T have recently given to the interferometer 
U-gauge adapt it for measurements through- 
out larger intervals. The apparatus requires 
some experience on the part of the operator, 
but it gives absolute pressure values directly, 
and is quite robust,. if not abused. Adding the 
pin hole valve as heretofore, I detected a hys- 
teresis-like phenomenon in the telephone, ac- 
cording as an intermediate intensity of sound 
was reached from increasing or from decreas- 
ing intensity. 

But the chief promise which the interfer- 
ometer U-gauge seems to hold out is the 
measurement of such small but persistent 
pressure increments as arise in certain chem- 
ical and bacteriological processes. Here, bow- 
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ever, one is liable to be misled by the insep- 
arable temperature effect. For when one 
shank of the U-gauge is closed, it becomes 
an air or vapor thermometer, responding to 
much less than .001° C. per fringes. Hence 
though I ventured at some length upon ex- 
periments on gas absorption, vapor diffusion 
and solution&l effects, it became increasingly 
obvious that the pressure increments and decre- 
ments obtained in a heated room were not 
trustworthy. I shall resume the work in the 
summer. 

2. Bubbles in general. In case of bubbles 
of any kind (see diagrammatic insert, U-tube 
UV' t cock C, bubble B), these annoyances fall 
away and the pressure increment within the 
bubble is adjusted by the liquid film itself. 
It is of interest, therefore, to measure from 
pressures within the surface tension T of 
such films, passing by evaporation continu- 
ously from the liquid to the solid states. Of 
.course, when the latter is reached, the bubble 
is no longer contractile and T ceases to Ik? 
measurable; but one may at least reach a 
high state of viscosity. I have worked with 
Sugar solutions, molasses and glue. In the 
former case, persistent bubbles are not pro- 
ducible; but by adding a drop of commercial 
soap solution to 10 cm. 3 of sugar solution 
(1 gram in 10 cm, 8 ), bubbles 2 cm. in diameter 
or more are obtained. Occasionally one per- 
sists and dries out to a smooth, iridescent 
bubble of solid sugar, which may be detached 
and preserved. Again the sugar solution (or 
better plain distilled water) with one drop 
of liquid soap may be successively diluted, 
until the surface tension of pure water is 
closely approached. I passed in this way 
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from T below 30 to T above 60 and could 
have gone further. It is interesting to note 
that when T is high, it rapidly falls off to 
lower values, possibly from the contamination 
of the surface of the film on exposure, but 
more probably, as I think, from the marshal- 
ling of the remaining colloidal molecules at the 
surface, with expenditure of potential energy. 

3. Glue bubbles. These (common liquid glue 
diluted 5 to 10 times) are obtainable directly, 
since a diameter of 2 cm. or less is adequate. 
Nevertheless, if the mixture were expensive, 
the inevitable waste would be prohibitive. 
Fortunately it is not, and all that need be 
expended is patience, which is cheap. As 
above, bubbles are sometimes obtained which 
actually last indefinitely and these solid glue 
bubbles may be ultimately detached. I give 
the time record for two of them in Figure 1, 
in which surface tension T, is exhibited in the 
lapse of minutes. In the first of these the 
drop at the bottom of the bubble dried with- 
out further distortion, the bubble remaining 
spherical. In the second the drop blew itself 
out further and the bubble became symmetric- 
ally pear-shaped. In the case of the sphere, 
T at the beginning increased in stages shown 
at a } b, c, d, e, in the figure, the interval of 
persistence from a to d being less and less pro- 
longed, while e is permanent. One would be 
inclined to consider these steps as successive 
phases passed through on the way to solidifica- 
tion; but the mottled color patterns on the 
bubble show that at most a complex of phases 
are temporarily in equilibrium. At f, after 
about 20 minutes, T apparently begins to de- 
crease regularly. 1 It is obvious, therefore, that 
at f the bubble is practically solid, that most 
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of the water is gone and the compressed air 
within is now following, diffusing outward 
through the meshwork of colloidal molecules. 
The apparent decrease of T is thus spurious, 
merely implying that the solid bubble is con- 
tinuous but leaky. This may be tested by 
opening the stopcock. After 4 hours no in- 
ternal pressure is left. In case of the pear 
shaped bubble, the phenomenon was like the 
preceding, but much more rapid, so that stages 
of T could not be recognized. The T reached 
by the nearly solid bubble is very high, but 
a part of it must be referred to the change 
of shape specified. 

In figure 2, I have shown the result of the 
successive dilution of the original liquid 
glue. The surface tension remains low and 
nearly constant until a dilution of the order 
of .005 is reached. Thereafter, with further 
dilution, T increases very rapidly to above 60 
in the figure. Using the last (dilute) solution 
about a week later, bubbles were no longer 
obtainable, even after warming. Adding a 
drop ef dilute soda solution, however, restored 
its bubbling virtue. On successive dilution by 
halving, this gave (in mean values) T = 52, 
59, 63, 68, 73. With two observers, one to 
measure the diameter qf the bubbles and the 
other to manipulate the interference fringes, 
even closer approach to a water surface would 
be possible. Though thick and colorless, the 
bubbles have to withstand an increasing capil- 
lary strain and like time and tide they tarry 
for no man. 

Carl Barits 

Brown University, 

Providence, R. I. 


THE AMERICAN ASSOCIATION FOR 
THE ADVANCEMENT OF SCIENCE 

Section G— Botanical Sciences 
Vice-president and chairman, Franfeis E. 
Lloyd. 

Retiring vice-president, Mel. T. Cook. 
Secretary, Robert B. Wylie ; State University 
of Iowa, Iowa City, Iowa. 

(Report by R. B. Wylie) 

From the viewpoint of the botanists the Bos- 

i Even at e the evidence of increasing T ma^ 
be masked by the incipient solidification. 


ton meeting was one of the best in recent years. 
While the number of members in attendance 
from the interior and from the west was some- 
what smaller than at the Chicago meeting, there 
were proportionately more of the eastern work- 
ers in attendance. The botanical programs, pre- 
sented an imposing array of titles. Something 
over two hundred papers and addresses were 
scheduled in the various meetings for plant 
workers. 

The extent of the program as well as diversity 
of interest compelled two or more series of bo- 
tanical papers at each session. The efficient 
messenger system, however, readily enabled all 
to know the progress of all programs so that 
papers of special interest, though in different 
rooms, could readily ibe heard unless they actu- 
ally conflicted in time. 

An examination of the content of the bo- 
tanical programs offered by the different sec- 
tions of the affiliated societies shows a tendency 
towards greater variety than formerly. The 
strict categories are breaking down, along cer- 
tain lines at least, and it often happens that a 
given paper may very properly be classified or 
presented in two or more sections. This may 
be due to broader interest or better training of 
the present workers, but primarily to the grow- 
ing appreciation of the interdependence of the 
several fields of plant science. 

In a still larger sense the boundaries between 
zoology and botany as a whole are becoming 
rather shadowy in many places, and the physi- 
ologists, geneticists and ecologists properly pass 
from one class of material to another and fol- 
low both sides with keener interest. These facts 
bespeak the need for large scientific meetings 
where members of the several sciences may hold 
programs in parallel series with greater profit 
to all concerned. Though emphasized else- 
where, it may be repeated here that modern 
buildings such as those at the Massachusetts In- 
stitute of Technology afford ideal conditions for 
holding such meetings as those recently held 
in Boston. 

The invitation program of Section G was 
held on Wednesday afternoon as a joint session 
with the Botanical Society of America and the 
American Phytcpathological Society. The pro- 
gram, which was attended by a large number 
of botanists, included the address of the re- 
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tiring vice-president, Mel T, Cook, on ^Thc 
original development of plant grails,” and a 
symposium of four papers dealing with certain 
aspects of sterility in plants. In his address, 
Mr. Cook discussed the ontogeny and phylogeny 
of plant galls, their relations to the causal or- 
ganisms and factors, together with practical 
considerations of their economic importance. 
In the symposium, Dr. A. B. Stout's paper, 
read by Professor R. A. Harper, discussed the 
cultural and experimental aspects of sterility 
from u physiologist's viewpoint. Professor 
Bradley M. Davis analyzed the bases of sterility, 
taking up both pollen and seed sterility, and 
calling attention to another type of sterility 
due to weak and inefficient seedlings. Cross 
and self sterility in their genetieal hearings were 
taken up by Dr. E. M. East, who discussed the 
causes and control of pseudo -fertility, together 
with the mutual and reciprocal relations of 
self-sterile strains. Dr. M. J. Dorsey, in taking 
up the relations of sterility to horticulture, 
dealt with the status of sterility in cultivated 
plants, especially in relation to the environ- 
mental influences, and other problems related 
to the practical handling of cultivated plants. 

During the autumn the Section Committee 
balloted by maid, and following their nomina- 
tion, G. J. Chamberlain was elected vice-presi- 
dent for Section G, and R. A. Harper as mem- 
ber of the Section Committee. 

On Thursday evening occurred the dinner for 
all botanists, following which was given the 
address of the retiring president of the Botanic- 
al Society of America, Dr. C. E. Allen. In his 
address Dr. Allen dealt with the potentialities 
of the plant cell as expressed in its structural 
and functional specializations. Other speakers 
on the program discussed the need of a tropical 
research laboratory, and the present status of 
Botanical Abstract*. 

THE BOTANICAL SOCIETY OP AMERICA 

President, Henry C. Cowles. 

Secretary, Ivey F, Lewis, University of Vir- 
ginia, University, Va. 

(Report by /. F. Lewie) 

The seventeenth annual meeting of the Bo- 
tanical Society of America was held in affilia- 
tion with the American Association for the Ad- 
vancement of Science at the Massachusetts In- 


stitute of Technology on December 27, 26 and 
29. 

Officers were elected as follows: President, 
B. If. Duggar ; vice-president, J. R. Schramm; 
secretary, I. F. Lewis; treasurer, I. W. Bailey; 
editors, American Journal of Botany . William 
Crocker, R. A. Harper, Donald Reddick; rep- 
resentative, division of biology and agriculture, 
National Research Council, J. M. Coulter. 

For the first time in the history of the So- 
ciety “corresponding members” were elected, 
these being Hugo De Vries end F. 0. Bower. 

Formal approval was given to the project 
to establish in Washington a national arboretum 
and garden, and cooperation was promised the 
Botanical Society of Washington to bring this 
about. 

The annual dinner for all botanists was held 
on Thursday evening. President H. C. Cowles 
presided. After short talks by Dr. A. S. 
Hitchcock, Dr. William Crocker, and Professor 
B. M. Davis, the retiring president, Dr. C. E. 
Allen, delivered the annual address on “The 
potentialities of a cell.” 

The Society met with the New England Bo- 
tanical Society on Friday evening at the home 
of the American Academy of Arts and Sciences. 

General Section 

(Report by John T. Buchholz) 

In a brief discussion, A. J. Fames, of Cornell 
University, called attention to the remarkable 
uniformity in vascular anatomy of the nodes 
of plant stems, suggesting how the facts of 
plant anatomy may be used in solving the puz- 
zles of the relationships of plant orders and 
families. Carpels have three bundle traces 
without known exception, while stamens have 
only one bundle trace, this being derived from 
three. Since petals have only one trace a majori- 
ty of them are stamens, while sepals are bracts 
or leaves in origin. The fact that gymnosperms 
have only one or two traces, never three, sug- 
gests that angiosperms are an isolated group 
and were not derived from known gymnosperms. 

As an illustration of the use which may be 
made of vascular anatomy in solving problems of 
relationships, Dr. Eames presented a paper by 
Mias Mary Jones Fisher, in which the mor- 
phology of the flower of willows was investi- 
gated. This work in vascular anatomy shows 
that the floral parts of willows have suffered a 
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raduatibn, having been derived from a more 
highly specialised insect pollinated flower. 
They are therefore speeiahaed groups rather 
than primitive plants, as looked upon at pres- 
ent by taxonomists. 

Miss Alma G. Stockey, of Mt. Holyoke Col- 
lege, announced the discovery of the prothallimn 
of Lycopodium obscurum, and exhibited living 
specimens of these gametophytes with young 
sporetlings. 

The structure and development of the poly- 
eladous form of Sphcerocarpus Donellii w ? as 
described by Alfred M. Wolf son, of the Uni- 
versity of Wisconsin. This liverwort is also 
being investigated by C. E, Allen and his co- 
workers for the heredity of this character, this 
phase of the work having been reported by 
Dr, Allen before the Joint Genetics Section. 

E. C. Jeffrey, of Harvard University, pre- 
sented »ome new evidence that the crystals of 
Ginkgo are extracellular. His statement that the 
protoplast of these crystals together with its 
nucleus is entirely within the crystal brought 
forth a sharp discussion in which skepticism 
was expressed on the question of whether these 
observations were correctly interpreted, while 
Dr. Jeffrey indicated with no hesitation that 
he accepted the challenge to prove this point. 

P. C. Mangelsdorf, of the Bussey Institution, 
described the nature of a number of endosperm 
anomalies in maize, some of them involving al- 
most complete absence of endosperm. 

That color inheritance in maize endosperm is 
an exceedingly complex problem was indicated 
by R. A. Harper, of Columbia University, who 
exhibited color plates showing a wide range of 
colors produced in the F 1 generation when cer- 
tain strains are crossed, though the parent 
strains had been inbred for many generations. 
It has been generally accepted that all F 1 hy- 
brids between highly inbred strains are similar. 

Michael Levine, of New York City, who has 
been studying plant gall tissue in comparison 
with animal cancers, pointed out some important 
differences in these neoplasms. He explained 
that in animal cancers many ceils go into di- 
vision simultaneously, while in plants these cell 
divisions are uneven. 

J. D. Hale reported that true bars of Sanio 
are found only in the secondary wood and are 
of diagnostic importance in relation to the 
groups in which they occur, la another paper, 


Mr. Hale interpreted the trabecula* of Sanio 
as arising through fungal infection of the 
cambium and that they are associate * in a 
radial aeries of locally depressed annu» ings. 
J. D. Hale and M. J. Brophy reported mat the 
strength of timbers varies with the rate of 
growth and is correlated with definite morpho- 
logical characters. 

R. H. Wetmore in tracing the evolutive of 
ientioels showed that whereas in primitive to. ms 
they were related to appendages in higher type 
they are correlated with the rays. A. E. Long- 
ley in studying pollen development found but 
four out of thirty-seven forma of Rubus with 
normal pollen production and an even higher 
degree of irregularity in Cratagua, suggestive 
that most of these forms are of hybrid origin. 

A study of traumatic tissue by A. E. Longtey 
strengthens the hypothesis that the pines stand 
in a primitive position in the Abie tinea*, rather 
than as reduced forms. 

Physiological Section 

Chairman, William Crocker. 

Secretary-treasurer, R. B. Harvey; Universi- 
ty of Minnesota, University Farm, St. Paul, 
Minn. 

( Report by R. B. Harvey) 

The program of the Plant Physiologists con- 
sisted of three general sessions and two sym- 
posia. The 29 papers presented in the general 
sessions displayed greater interest in plant 
physiological -problems than has been shown at. 
any previous meeting. Papers on salt absorp- 
tion and general nutrition occupied the major 
part of the Wednesday morning and the Friday 
afternoon sessions. Papers relating to per- 
meability and oxidative changes were given on 
Friday morning. Among the papers given at 
this session there was presented a method for 
determining the oxygen-supplying power of the 
soil, a factor which is of much importance and 
which has 'been difficult to determine. At the 
symposium on “Mosaic diseases,” held in joint 
session with the American Phytopathological 
Society, the contributions on this subject mark 
an epoch in the study of these important dis- 
eases, The symposium with Section C (Chem- 
istry) held Thursday afternoon, on photosyn- 
thesis and photochemical reactions, attracted 
much attention; it was a very thorough and 
complete presentation of* the problems related 
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to photosynthesis . The discussion covered the 
general nature of photochemical reactions in 
plants, in particular, and the physiology and 
chemistry of the utilization of the asaimillate. 
The program was of great interest throughout, 
although unusually long. 

The following officers were elected: Choir - 
man, Professor Lewis Knudson; vice-chair- 
man, Pacific Section , E. T. Bartholomew, R. B. 
Harvey; secretary -treasurer, R. B. Harvey. 

Mycological Section 

Chairman , C. L. Shear. 

(Report by C . L, Shear) 

Two sessions of the Mycological Section of 
the Botanical Society of America were held, at 
which 10 papers were presented. Aibout 50 
members were in attendance. 

R. H. Colley and Minnie W. Taylor discussed 
peridermia of five-needled pines, pointing out 
that there are two other species besides the one 
belonging to Cronartium ribicola Which are very 
closely related to it hut distinguishable by cer- 
tain spore characters. Dr. Colley also discussed 
methods in spore measurement, pointing out 
the necessity for standardizing our methods of 
measuring spores so that the results of different 
workers may be comparable. 

H. S. Jackson and E. B. Mains discussed 
Aecidium Myosotidis Burr., a rather rare species 
which is connected with telia on grasses. Dr. 
Jackson also gave observations on the Micro- 
Puecinias, pointing out the remarkable similari- 
ty between the tel ia-s pores of certain short- 
cycled forms and long-cycled forms on the same 
host. 

B, 0. Dodge discussed the morphology and 
host relations of Pucciniastrum americanum , a 
rust of red raspberries which was rather severe 
in a plantation near Washington the past sea- 
son. Dr. Dodge also discussed the systematic 
infection of species of Rubus with the orange 
rusts, showing bow and when infection occurs, 
and that systematic infection can be easily 
demonstrated by microscopic examination of 
sections of roots or stems. 

F. D, Fromme gave a description with illus- 
trations of an undescribed species of rust on the 
oow-pea. This is closely related to, and has 
been confused with other common ruste on 
closely related plants. 

E. M. Gilbert read a paper on cytologioal 


studies of some uredine®, discussing the nuclear 
behavior in short-cycled puecinas on Circa® 
and from Cryptotania. 

S. A. Wingard read a paper on nuclear phe- 
nomena in ascospore formation of a parasitic 
yeast, tracing the development of the as cospores 
in a remarkable fungus which has been found 
parasitic on lima beans. 

In a paper by Leva B. Walker, giving ob- 
servations on the development of Endopone 
malleola, the morphology of this rather rare 
fungus was described as it appears m pure 
culture and in nature* 

Cultural studies of Armilloria mellea Fr. and 
CUtocybe monodelpha Morg. were presented by 
Miss C. Audrey Richards. The close similarity 
in appearance of pure cultures of these two 
fungi was pointed out, and the slight difference 
in the ArmiUaria taken from different hosts 
were shown. 

J. J. Taubenhaus and D. T. Kil lough pre- 
sented recent advances in our knowledge of 
Texas root rot of cotton, Ozonium omnivorum, 
describing successful inoculation experiments 
not previously reported and giving data relat- 
ing to the mode of over-wintering of the fungus 
in the field. 

The physiology of perithecia formation in 
Valsa leucostoma was given by Leon H. Leon- 
ian. It was shown that the formation of pycnia 
and perithecia could be controlled by variations 
in the nutrient media and by transfers to media 
of different composition. 

Michael Levine gave results of further study 
on the behavior of crown gall on the rubber 
tree, Ficus elastica , showing the effect upon 
plants in which the tips had been killed (by the 
gall organisms. 

C. L. Shear in a paper on Phoma— as a 
sample of myeological nomenclature and classi- 
fication — pointed out the great confusion which 
now exists in the application of this name and 
the wide departure from its original usage by 
its author, Fries, as a monotype genus, showing 
the need of fixing generic names by the appli- 
cation of the type method. 

Margaret B. Church and Charles Thom dis- 
cussed the relation of commensalism in common 
molds to taxonomy, pointing out the confusion 
which sometimes arises from the fact that cer- 
tain molds frequently grow in such dose asso- 
ciation in culture that they are easily confused. 
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A preliminary note on the peculiar marine 
phycomycete, Coenomycee, toy I. F. Lewis and 
W. H. Weston, Jr., was presented by Dr. Wes- 
ton. This peculiar and interesting fungus has 
not heretofore been reported except from Rus- 
sia. 

David H. Linder reported on a Rhizopogon 
new to the eastern United States. The fungus 
appears to be a species identical with one from 
California. 

H. M. Fitzpatrick gave an outline of a mono- 
graph of the genus Nitsohkia and related genera, 
indicating his proposed method of treatment of 
the group. 

Dr. W. H > Weston, Jr., of Harvard Uni- 
versity, was elected chairman of the section. 

Systematic Section 

Chairman , M. L. Fernald. 

Secretary , Alfred Ghindersen, Brooklyn Bo- 
tanic Garden, Brooklyn, N. Y. 

( Report by Alfred Gundersen) 

Two sessions were held and fourteen papers 
presented. On Thursday F, W. Pennell pre- 
sented evidences of parallel lines of evolution 
in Afzelia. M. L. Fernald, speaking of the 
flora of eastern Canada, concluded that no 
fundamentally distinct species had evolved there 
»ince the glacial periods. Miss A. Brackett 
compared seeds and floral characters in By- 
poxis. W. W. Eggleston presented researches 
on Zygadenus. N. C. Fassett spoke on estuary 
floras. C. 0. Rosendahl described two new 
species of Sullivantia, his paper being read by 
Mr. Butters. 

At the session on Friday, P. A. RydbeTg 
proposed dividing the Qalegece into eleven sub- 
tribes instead of five. A. S. Hitchcock spoke 
on the type-basis code, a modified form of the 
American code. Alfred Gundersen presented 
a diagram of orders of dicotyledons. A. J. 
Barnes and P. A. Rydberg discussed the nature 
of epagynous flowers. I. M. Johnston spoke on 
the fauna and flora of southern Lower Cali- 
fornia, concluding that the fauna has a northern 
and the flora a Mexican origin. B. L. Robinson 
urged the need of greater monographic activity 
in America, as contrasted with regional in- 
vestigations. 

Following the reading of papers, John H. 
Schaflfner, of Ohio State University, was elected 


chairman for 1923, and Alfred Gundersen was 
reelected secretary. 

The American Phytopathological Society 

President , E. C. Stakman. 

Secretary , G. R. Lyman, U. S. Department 
of Agriculture, Washington, D. C. 

(Report by F. D. Kern) 

The program for the Boston meeting of the 
American Phytopathological Society included 
eighty-nine papers. In addition two sessions 
were in the nature of conferences at which 
formal papers were not presented. Most of 
the papers were presented, but a. few authors, 
as usual, sent titles without any provision for 
their presentation. The custom of publishing 
the abstracts so that each member may have a 
copy at the meeting was continued this year. 
There was but a single session at which miscel- 
laneous papers were read. Special sessions 
were as follows: Mosaic diseases, diseases of 
fruits and trees, diseases of potatoes and truck 
crops, diseases of cereals, a conference on 
potato inspection methods, a round-table dis- 
cussion on extension methods as applied to 
plant pathology, a joint session with the Amer- 
ican Association of Economic Entomologists 
on plant quarantines, and u joint session with 
Section G and the Botanical Society of Amer- 
ica in which the address of the retiring vice- 
prerident, Mel. T. Cook, of Section G, was on 
a pathological topic, “The origin and structure 
of plant galls.” 

Without doubt the most important section of 
the program was that dealing with mosaic dis- 
eases of plants, a joint session with the Physio- 
logical Section of the Botanical Society. The 
most striking contribution, and one that marks 
a great step forward in the science of phyto- 
pathology, was a demonstration of the occur- 
rence of protozoans in plants affected with 
mosaic and related diseases. In the mosaic of 
tohiato, bean and clover, and also in potato 
leaf roll, Ray Nelson demonstrated in longi- 
tudinal sections the presence of biflagellates 
and trypanosomes. Kunkel and McKinney, 
Eekerson and Webb made contributions con- 
cerning the presence of intracellular bodies in 
mosaic tissues of Hippeastrutn and in rosette 
of wheat. The distribution of both the flagel- 
lates and intracellular bodies in the host tissues 
and their frequent application to the host 



158 


SC18%C& 


[You lvii, No, xm 


nuclei further indicate their association with mo- 
saic-like diseases. Other papers presented facts 
concerning the conditions which lead to the 
masking of mosaic and leaf -roll of potato in 
certain northwest areas and at high altitudes. 
Another paper dealt with the specificity of six 
mosaic-like diseases of the potato. The erad- 
ication of the perennial weed hosts as a means 
of control in tomato mosaic was the topic of 
another paper. Altogether fourteen papers on 
mosaic were presented. 

In a paper on crown-gall, Hiker presented 
evidence to the effect that the bacteria exert 
their influence from an intercellular rather than 
intracellular position. 

Several papers were presented extending our 
knowledge of biological specialization in the 
cereal rusts. Evidence was presented in one 
paper indicating that duet for stinking smut 
of wheat is a promising method of control. 

Two papers presented new facts concerning 
apple blotch control; four papers contributed 
further information concerning white pine 
blister rust both in America and Europe; two 
papers reported progress and methods of bar- 
berry eradication; and six papers referred to 
various phases of the cereal-fusarium problem. 

The round-table discussion on extension work 
in plant pathology was the first session of this 
kind that has ever found a place on our pro- 
gram. 

The success of this session emphasizes the 
interest in this subject, and indicates that 
future annual meetings must provide oppor- 
tunity for similar discussions. 

The symposium on plant quarantines, in 
joint session with the American Association of 
Economic Entomologists, was of great impor- 
tance in that it outlined the history of plant 
quarantines, summarized our experience to date 
and permitted discussion of future plans. 

The officers of the American Phytopatholog- 
ieal Society for 1923 are as follows: President, 
G. R. Lyman, West Virginia College of Agri- 
culture, Morgantown West Virginia; vice - 
president, F. D. Fromme, Virginia Polytechnic 
Institute, Blacksburg, Virginia; secretary - 
treasurer , K. J. Haskell, U. S. Department of 
Agriculture, Washington, D. C.; additional 
members of the council , I. E, Melbus (College 
of Agriculture, Ames, Iowa), M. F. Bamis 


(College of Agriculture, Ithaca, N. Y.J, E. C. 
Stakman (ex officio) (University of Minne- 
sota, St. Paul, Minn.), Perley Spaulding (e# 
officio) } (U. S. Department of Agriculture^ 
Washington, D. C.), W. P. Fraser (University 
of Saskatchewan, Saskatoon, Saskatchewan, 
representing the Canadian Division), F. D. 
Heald (State College of Washington, Pullman, 
Washington, representing tho Pacific Coast 
Division), L. R. Healer (University of Ten- 
nessee, Knoxville, Tenn., representing the 
Southern Division). 

The StrnuvANT Moss Society 

President, A. LeRoy Andrews. 

Secretary , , Edward B. Chamberlain, 18 West 
Eighty-ninth Street, New York. 

(Report by Edward B. Chamberlain) 

At the meeting of the Sullivant Moss Society 
on December 28, Mr. Beals discussed and dem- 
onstrated the use of a large plate camera in 
photographing in situ small plants and mosses, 
either natural size or enlarged; Dr. Grout re- 
marked upon a recent discovery of fossil 
mosses in the Iowa glacial deposits; Dr. An- 
drews outlined the need for a more natural 
grouping of the bryophytes, for greater mono- 
graphic activity and for greater conservatism 
in specific and generic segregation. Attention 
was directed by Dr. Bailey to the rapid dis- 
appearance of the mosses of the Pacific North- 
west through the combined operations of lum- 
bering, fire and settlement; Dr. Conklin em- 
phasized the value of the society collections in 
studying the distribution of American He- 
patic®; Mrs. Britton cleared up the confusion 
existing in certain West Indian species of 
Fissidens; and Dr. Holzinger gave an outline 
of the present status of the specific rank of 
Desmatodon arenaceus. Papers by Miss 
Lorenz and by Dr. Plitt dealt with the hepatic 
and the lichen flora of Mt. Desert Island, 
Maine. Mrs. Read told of the active study of 
mosses carried on for forty years by a section 
of the New England Women's Club, and Miss 
Cherrington made a plea for greater aid to the 
beginner in moss study. 

The officers for 1923, given above, as well as 
the vice-president, Professor Charles C. Plitt, 
of the University of Maryland, were elected 
before the Boston meeting. 
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INVESTIGATIONS ON THE BACTERI- 
OLOGY OF EPIDEMIC INFLUENZA 1 

Epidemic influenza has been recognized for 
centuries, now under one designation, now 
under another. According to the exigencies of 
the period it has had a wide or a more restrict- 
ed distribution : in early times human transport 
carried the pestilence slowly and over limited 
areas; in modern times, in a wovld knit closely 
together with frequent and rapid transport, it 
passes quickly from continent to continent. 

The source of origin of the epidemics is still 
under discussion, and it remains for future 
study to determine whether the spread takes 
place from a single focus or from many foci 
of epidemicity. History traces the outbreaks 
of many epidemics to regions of Eastern Russia 
and Turkestan ; but indications are not wanting 
that influenza smoldered in many endemic cen- 
ters preceding the pandemic of 1918. Which- 
ever of these divergent sources of origin proves 
to be the true one, certain undiscovered but es- 
sential conditions must be regarded as combin- 
ing to convert endemic inactivity into epidemic 
spread. 2 - 8 

THE EPIDEMIC OP 1918 

The epidemic outburst of 1918, which was 
of unparalleled severity, coincided with the 
exigencies of the Great War so that the full 
weight and force of modern methods of clinical 
and bacteriological study could not quickly be 
brought to bear upon the disease. In many 
instances also investigators were further handi- 
capped through failure to distinguish the pri- 
mary infection from the frequent secondary 
pneumonias of common bacterial origin, or were 
prejudiced in their views by the general accept- 
ance of Pfeiffer’s bacillus as the bacterial in- 
citant of influenza. 

1 From the Laboratories of the Rockefeller 
Institute for Medical Research, New York, N. Y. 

2 Pearl, R., U. $. P. H . S . Report No. 548, 1919, 
’XXXiv, 1744. 

« Flexner, S., Science, 1, 317. 
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Early in the course of the epidemic, discord- 
ant findings cast doubt on the part played by 
Pfeiffer's bacillus as the incitant of the disease. 
The doubt arose through the failure of certain 
competent investigators to find Pfeiffer's 
bacillus regularly in the blood or nasopharyn- 
geal secretions of early cases, although, like 
other ordinary bacteria it was frequently found 
in the pneumonias that supervened on the pri- 
mary infection. This organism was also re- 
ported as a secondary invader in other diseases, 
such as measles, whooping cough and tubercu- 
losis, and occurred as often in normal throats 
as in the presence of respiratory infection. 
Antibodies against Pfeiffer's bacillus were not 
found, or could be demonstrated only with 
puzzling irregularity in the blood of recovered 
influenza patients, and serological variations 
among the pathogenic strains were so great 
that no single type could be identified as com- 
mon to the majority of cases, although the 
rapid spread and common character of the epi- 
demic would postulate a single incitant. Final- 
ly, vaccines containing Pfeiffer's bacillus and 
other ordinary bacteria cannot be said materi- 
ally to have affected the incidence of influenza 
among those vaccinated. Apparently a certain 
protection against the secondary pneumonias 
could be effected by their use. 4 

Similarly, studios of other common bacteria 
(such as Micrococcus catarrhalis , or organisms 
of the streptococcus or pneumococcus groups) 
frequently found in the nasopharyngeal secre- 
tions or pathological exudates of influenza vic- 
tims, failed to discover the primary infectious 
agent in the epidemic disease. 

DEFINITION OF EPIDEMIC INFLUENZA 

The other factor contributing to the confusion 
that existed during the early period of the epi- 
demic was a frequent failure to recognize in- 
fluenza as a specific primary diset^e, and to 
relegate the various bacterial pneumonias that 
developed in influenza-injured lungs to the role 
of secondary infections. Unless this distinction 
was dearly recognized, and the influenzal in- 
oitant sought only in the early hours of the 
disease, before it was masked and perhaps com- 

4 Park, W. H., Jour. Immun., 1921, vi, 103; 
McCoy, G. \V., Jour. Amer. Med. Assn. t 1919, 
Ixxiii, 401. 


pletely supplanted by associated organisms, 
little hope could be entertained of its recovery. 

It is therefore important to define epidemic 
influenza in its early stages, before secondary 
infections obscure its specific characters. Our 
investigations were based on the uncomplicated 
disease within 36 hours after onset. Un- 
complicated epidemic influenza is usually a mild 
affection. On the fringes of an epidemic it is 
not always easy to make an assured diagnosis 
from other indefinite ailments of the upper 
respiratory tract. In the midst of an epidemic, 
however, when many similar cases may be seen, 
its manifestations are more obvious and uni- 
form. The onset is usually sudden with a chill, 
or chilly sensations, and fever. Headache, 
frontal or general, develops, with pains in the 
back, joints and extremities. In the severer 
cases the prostration that accompanies these 
symptoms forces the patient to bed. The eyes 
become inflamed and sensitive to light. The 
face is suffused ; the throat edematous and raw, 
a thin irritating secretion flows from the nose, 
and the progress of the infection is denoted by 
hoarseness and a dry and distressing bronchial 
cough. Examination of the chest, however, re- 
veals no certain signs of lung involvement. 
Other organs are not usually obviously affected. 
Pulse and respiration are only slightly accel- 
erated. The temperature remains fairly con- 
stant, between 101.5 to 103° F, for two to four 
days and then, after a profuse perspiration, 
it falls rapidly to normal with the onset of con- 
valescence. 

A peculiar feature of the disease is an early 
drop in the circulating white blood cells to less 
than 5,000 cells per cubic millimeter. This 
diminution may persist through the acute stages 
of influenza and into convalescence. The mono- 
nuclear cells are particularly affected, but con- 
valescence may witness a compensatory rise 
above the normal. 

The duration of uncomplicated influenza is 
usually one to three days; in the severer cases 
four to six days. When symptoms persist be- 
yond this period a secondary pneumonia or 
some other sequel is to be suspected. 

Variants of the typical disease have been 
observed, with signs and symptoms referable 
to the gastro-intestinal tract, the nervous sys- 
tem and the heart. Mild and abortive cases 
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also occur — cases that may be missed but that 
probably are capable of spreading the infec- 
tion. These patients may experience the typical 
syndrome and s-how the characteristic changes 
in the blood picture, but are not so severely 
stricken as to be driven from their daily tasks. 
The presence of the influenzal injury is indi- 
cated, nevertheless, in an incidence of complica- 
tions out of proportion to the apparent inno- 
oence of the primary ailment. 

The striking features of an epidemic, the 
features that give influenza its evil reputation, 
are the rapid spread, coupled with a high in- 
cidence of infection*, so that more than half a 
population may be attacked in the first wave; 
the frequent occurrence of severe and fatal sec- 
ondary pulmonary infections to which influenza 
makes its victims liable; and the recurrence of 
successive waves of diminishing extent and 
severity until, in the course of three or four 
years, the epidemic dies out. 

EXPERIMENTAL INOCULATIONS 

In September, 1918, when it was decided to 
undertake an etiological investigation of epi- 
demic influenza in the laboratories of the Rocke- 
feller Institute it was thought fruitless to at- 
tack the problem by the common cultural 
methods of bacteriology. Animal transmission 
experiments were considered first with a view 
to initiating an experimental infection of ari 
influenzal character. Among the characteristic 
signs of the human infection, the typical changes 
in the blood picture seemed to promise a meas- 
urable diagnostic criterion. It also appeared 
probable that some pathological basis might 
be found for the striking defect in resistance 
to secondary infections which so often opened 
the way to pneumonias of bacterial origin. 

The first experiments were undertaken with 
the unfiltered nasopharyngeal secretions of pa- 
tients with uncomplicated epidemic influenza, 
as diagnosed from the train of syraptchns and 
signs narrated above. These nasopharyngeal 
secretions, obtained by a saline lavage of the 
nose and throat, of course contained an ex- 
tensive bacterial flora. It was expected, how- 
ever, that in favorable instances ordinary bac- 
teria might be suppressed by animal passage 
and that the specific effects of an extraordinary 
microorganism might thereby be revealed. 

In a short series of experiments, monkeys 


(Macaeus rhesus) were found to be unsuitable, 
because of their scarcity and the frequent pres- 
ence of pulmonary infections (especially tu- 
berculosis) in the stock. These preliminary ex- 
periments served, however, to orient us in 
methods of inoculation. Injections of influ- 
enzal nasopharyngeal secretions into the nose 
and throat, the conjunctiva, the circulation and 
under the skin produced no distinctive effects. 
On the other hand, when the injections were 
made intratracheally into the lungs, the animals 
showed a subsequent decrease in the white cells 
of the blood, a change affecting chiefly the 
mononuclear cells. But this suggestive sign 
could not be correlated with local lesions in the 
lungs because of the frequence of pathological 
conditions due to other causes. Our results were 
essentially different from those obtained by 
Bradford, Bashford and Wilson 6 who obtained 
broncho-pneumonia and nephritis under similar 
experimental conditions. Nor could we culti- 
vate from the monkey’s lungs or from the naso- 
pharyngeal material the “globoid bodies” de- 
scribed by them or by Gibson, Bowman and 
Connor, 0 The rabbit was then chosen as the 
experimental animal. 

Inoculations through the trachea into the 
lungs of normal adult rabbits of the naso- 
pharyngeal washings of patients in the early 
hours of influenza were found to be followed by 
characteristic effects. On the first or second 
day after injection the rabbits appeared ill, 
with ruffled fur, conjunctivitis, and, usually, a 
degree or two of fever. The constant feature 
was a definite and often striking numerical de- 
pression of the circulating white blood cor- 
puscles, affecting chiefly the mononuclear cells, 
which often fell below 2,000 and sometimes be- 
low 1,000 per cubic millimeter. In the natural 
course of events these signs endured for two 
or three days and the animal then returned to 
normal. If the rabbit was killed at the height 
of the attack — for in the absence of secondary 
infection by ordinary bacteria none died — an 
unusual pathological picture was discovered in 
the lungs. The respiratory organs alone were 
visibly affected. The lungs were distended by 

o Bradford, J. R., Bushford, G. P., and Wilson, 
J. A., Quart . Jour. Med., 1918, xii, 259. 

0 Gibson, H. G., Bowman, F. B., and Connor, 
J. I., Brit . Med . Jour., March 22, 1919, 331. 
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an exudation of fluid (edema) into the inter- 
alveolar walls and by a large emphysematous 
space due to their rupture. On surface view 
and on cut section they were mottled with nu- 
merous large and small hemorrhages in the sub- 
stance of the lung. Macroscop ieally, besides 
the edema, ruptures and hemorrhages, a scanty 
cellular exudate of mononuclear and, to a less 
extent, of polynuclear cells was found. The 
bronchii and bronchioles alsw were often filled 
with serous fluid and showed necrosis and ex- 
foliation of their epithelium. Thus, while the 
lung structure was severely injured and disor- 
ganized in certain areas, there was a complete 
absence of the fibrinous and cellular consolida- 
tion of the lungs which characterizes pneu- 
monias of ordinary bacterial origin. In many 
instances no ordinary bacteria could be re- 
covered from the lesions either in stained im- 
pression films or by orobic or anerobic methods 
of cultivation. We concluded that the clinical 
and pathological effects induced by the intra- 
tracheal injection of the influenzal washings 
were independent of the presence of commonly 
recognized microorganisms. 

By the intratracheal injection of a saline sus- 
pension of ground lung tissue from a previously 
affected rabbit, the typical syndrome just de- 
scribed could be induced successively in a series 
of animals. In one instance 15 successive pas- 
sages were obtained before the experiment was 
discontinued. Because of the persistence of 
these characteristic effects, in spite of the re- 
peated dilution of the original material between 
passages, we were led to believe that we were 
dealing with a self-perpetuating agent; a liv- 
ing virus or microorganism. 

It was soon found that the elements of this 
virus were of such minute proportions that 
they readily passed through earthenware filters 
impervious to ordinary bacteria. In this way 
it could he separated from other microorganisms 
in the nasopharyngeal secretions or in affected 
rabbits’ lungs. The filtered material produced 
the typical train of clinical and pathological 
effects in rabbits and so proved that ordinary 
bacteria were not involved in the process. The 
microorganism was a filter-passer. 

Now although very few filter-passing micro- 
organisms have been identified, the group, in 
general, has certain well-known characters 
which this virus was found to share. For ex- 


ample, although it was readily killed by heat 
at 56° C., it was resistant to drying or freez- 
ing, and could withstand the action of 50 per 
cent, glycerol for periods up <to nine months. 
When animal tissues containing it were con- 
taminated by molds or bacteria the virus still 
survived. 

Another noteworthy effect of this active 
agent early claimed our attention. When ful- 
fil tered nasopharyngeal secretions from influ- 
enza patients were iutratracheally injected in 
rabbits, other microbic residents of the upper 
respiratory tract were likewise deposited in the 
animal’s lungs. Ordinarily such bacteria do 
not produce lesions under these conditions, but 
are overpowered by the active protective 
mechanisms of the body. But in the presence 
of the primary injury caused by the influenzal 
agent these bacteria were sometimes able to 
multiply and cause severe pneumonias. We 
have already referred to the frequency of such 
a train of events in human cases, and the simi- 
larity of these accidental infections in the ex- 
perimental animals led to a series of experi- 
ments to put this significant sequence of events 
to further test. 

Thus it was found that a decrease in pul- 
monary resistance to such common bacteria as 
the pneumococcus, streptococcus, and Bacillus 
pfeifferi was a characteristic result of infection 
with the filterable virus. In some experiments, 
after the lungs had been damaged by the in- 
fluenzal agent, the other organisms were in- 
jected into the trachea, since this is the route 
they are supposed to follow in man. In other 
experiments, as a severer test, small doses were 
injected into the circulating blood. Uniformly 
the common bacteria invaded the injured lungs 
and there induced a typical pneumonia. To 
the normal lungs of oontrol animals the same 
doses of these microorganisms were harmless. 

One more effect of the influenzal agent may 
be mentioned here before passing on to its 
identification. Rabbits allowed to recover from 
a primary infection with the virus were found 
to be immune to a subsequent inoculation. 

In all, thirteen specimens of the active 
agent were recovered from the nasopharyngeal 
secretions of influenza patients in the first 36 
hours of the disease. Five strains were ob- 
tained in 1918-1919, two during the recurrence 
of 1920 and six in 1922. During the same 
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periods, three similar transmission experiments 
failed. On the other hand the active agent 
was not obtained irom 12 influenza patients, 
the onset of whose illness had occurred more 
than 36 hours previously, nor from 17 persons 
free from influenza during the epidemic and 
inter-epidemic periods. 

ARTIFICIAL. CULTIVATION 

In the beginning of this investigation, while 
the first animal transmission experiments were 
in progress, attempts were made to isolate the 
active agent in artificial cultures. For this 
purpose ordinary methods of cultivation were 
discarded in favor of the particular methods 
which Dr. Noguchi had developed in the course 
of his successful cultivation experiments with 
various highly parasitic treponemata, and with 
the filterable “globoid bodies” of poliomyelitis. 
These methods, in turn, were based on the earlier 
experiments of Dr. Theobald Smith. The Smith- 
Noguchi culture medium consists of sterile 
ascitic fluid or diluted serum, to which is 
added a small fragment of fresh, sterile, tissue 
— usually rabbit kidney. The peculiar attri- 
butes of the tissue fragment are not completely 
understood, but it seems to combine special 
nutritive or growth-promoting properties with 
a reducing activity which establishes anerobie 
conditions in the depth of the tube. The choice 
of this medium for the cultivation of the active 
agent of the transmission experiments proved 
to be a fortunate one. 

In November, 1918, certain extremely minute 
but characteristic bodies were observed in 
strictly anerobie cultures of the filtered naso- 
pharyngeal secretions of an influenza patient- 
in the early hours of the disease. They ap- 
proached the globoid bodies of poliomyelitis in 
size, but were somewhat longer in one axis than 
in the other. They stained with difficulty with 
the usual -basic dyes and decolorized by Gram’s 
method. That was- about all that the sparse 
growths of the initial cultures revealed. B x>n, 
however, other cultures were obtained, both 
from the filtered nasopharyngeal secretions of 
other influenza patients and from the whole or 
filtered lung tissue suspensions of rabbits which 
had been typically affected by these secretions, 
as has been described. As these minute micro- 
organisms were carried through successive gen- 
erations of culture, they became better adapted 


to artificial cultivation and multiplied more 
luxuriantly, so that the cultures could be used 
in animal experiments with unequivocal results. 
These experiments proved beyond question the 
identity of the active agent obtained from in- 
fluenza cases and the bodies obtained in culture. 
Both were derived from the same sources. Both 
were filterable. Both produced identical clinical 
and pathological effects in rabbits, and from the 
pulmonary lesions produced by either, further 
animal passages, or cultures, could be obtained. 
Both, protected by bits of affected lung tissues, 
withstood 50 per cent, glycerol for periods of 
months. Both had that curious property of 
damaging the lung in such a way as to lower 
its resistance to secondary invasion with ordi- 
nary bacteria. It was from this character that 
the microorganism, objectively, received its 
name. We called it Bacterium pneumosintea — 
a bacterium that injures the lung. Finally, 
conclusive evidence of the identity of the virus 
and Bacterium pneumosintea was furnished by 
a series of experiments which showed that a 
previous infection with cither one of these path- 
ogenic agents rendered an animal immune to 
attack by the other. 

IMMUNITY 

In many infectious diseases, the immunity 
conferred by an attack is associated with the 
appearance dn the blood of specific principles, 
or antibodies, which can be demonstrated by 
serological tests. Our efforts were therefore di- 
rected toward the observation of antibodies in 
the blood of experimentally infected rabbits, 
and of influenza patients, from which the strains 
of Bacterium pneumosintea ultimately had been 
derived. But it was found that cultures of 
Bacterium pneumosintea in the Smith-Noguchi 
medium were unsuitable for serological experi- 
ments. The sparse growth of the earlier genera- 
tions was mixed with protein precipitate that 
interfered with agglutination and precipitation 
reactions and had antigenic properties that pre- 
cluded its use. It was therefore necessary to 
devise special methods of cultivation, and before 
these methods were available the first oppor- 
tunity was lost to test for antibodies in the 
blood of influenza patients and of affected 
rabbits. 

We found later that if the Smith-Noguchi 
medium was enclosed in a collodion sac, sur- 
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rounded by distilled water or physiological salt 
solution, anerobic conditions were shortly es- 
tablished throughout the system and the nutri- 
tive and growth-promoting substance of the 
medium diffused th rough the membrane in suffi- 
cient quantities to support a luxuriant growth 
in the surrounding liquid. The protein-pre- 
cipitate that collected around the tissue frag- 
ment was retained within the sac. 

When it was possible to cultivate Bacterium 
pneumosintes by this method in quantities suffi- 
cient for use, rabbits were repeatedly injected 
intravenously with small doses of live cultures, 
or of heat-killed organisms. After a suitable 
interval, their blood serum was found to possess 
specific antibodies against Bacterium pncumo - 
sintes which could be demonstrated by agglut- 
ination, precipitation, complement fixation and 
phagocytic tests. A significant feature of the 
immunological experiments and also of these 
serological tests was the fact that all the strains 
tested had similar antigenic properties and re- 
acted identically with the specific antibodies 
produced by any one of them. This is what 
would be expected if they were all derived from 
a common source. 

The development of immunity in experimen- 
tal animals as a result of previous infection, 
and the appearance of serum antibodies after 
intravenous inoculation of living or killed cul- 
tures led us to infer that the mechanism of pro- 
tection against Bacterium pneumosintes does 
not differ from that which comes into play in 
the case of infections with erobic pathogenic 
bacteria. Two important deductions, both 
susceptible of experimental proof, may be 
drawn from this conclusion. 

One has already been mentioned — that the 
immunity conferred by an attack might be asso- 
ciated with the appearance of specific protective 
principles in the blood. The other is that these 
specific antibodies might be developed as a re- 
sult of prophylactic subcutaneous injections of 
heat-killed organisms. 

But in the absence of recent cases of influ- 
enza, or of fresh, pathogenic strains of Bac- 
terium pneumosintes — (for the strains obtained 
in 1918-1919 and 1920 had become saprophytic 
from long cultivation) we were for some time 
unable to test these hypotheses. The opportuni- 


ty was finally afforded by a recurrence of epi- 
demic influenza in New York City in January 
and February, 1922. 

With material obtained from a number of 
early cases of influenza in this outbreak we 
repeated all of the essential steps of the former 
investigation, so that this series of experiments 
served to check and confirm the results of the 
earlier work. In brief, from the naso- 
pharyngeal washings of eight patients in the 
early hours of uncomplicated influenza, the 
pathogenic agent was transmitted to animals 
in six instances. One of tho two failures may 
possibly be attributed to the fact that the naso- 
pharyngeal secretions stood for 24 hours at 
room temperature before injection. From these 
animals or their successors, three new strains of 
Bacterium pneumosintes were isolated, and a 
fourth strain was recovered by direct cultiva- 
tion from a ninth patient whose filtered secre- 
tions were not injected into rabbits. 

Since the clinical and pathological effects pro- 
duced in rabbits by the new strains of the 
active agent appeared to us to be identical with 
those observed during the former epidemic 
waves, it is not necessary to describe them 
again in detail. The new strains of Bacterium 
pneumosintes , when isolated in artificial cul- 
tures, also had properties identical with those 
of the old strains obtained in 1918-1919 and 
1920. 

For example, they had the same morphology 
and cultural characters. They were filterable. 
They resisted the action of 60 per cent, glycerol. 
They were typically pathogenic for rabbits and 
reduced the resistance of the pulmonary tissues 
to secondary invasion with common bacteria. 
The new strains were specifically agglutinated 
by immune serum made with the old strains, 
and vice versa. Rabbits immunized by intra- 
tracheal injection of the old strains were sub- 
sequently resistant to the new. 

In the earlier transmission experiments Bac- 
terium pneumosintes had not been identified 
with certainty in microscopic sections of affected 
rabbits* lungs, but during these recent studies, 
by special methods of staining, we demonstrated 
the presence of minute bodies, morphologically 
identical with Bacterium pneumosintes , in the 
pulmonary lesions of six rabbits injected with 
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the active agent from 1922 cases of influenza. 
From 'three of these animals pure cultures of 
the organism were subsequently obtained. 

With the 1922 strains of Bacterium pncumo - 
sintes we were now able to carry out the tests 
for specific antibodies in the blood of recovered 
influenza patients, and also the study of pro- 
phylactic vaccination which had long been post- 
poned. In the first experiments specimens of 
serum from 19 persons who had recovered from 
influenza from 10 days to five months previously 
and from 22 other persons -who gave no history 
of influenza since 1920 were studied in agglu- 
tination tests. The method used was one re- 
cently developed in the laboratory of the Rocke- 
feller Institute, by I)r. Northrop and Dr. De 
Kruif 7 that increases the sensitiveness of the 
reaction without impairing its specificity. In 
the control tests no agglutinins or preoipitins 
were found in the .serum of 22 persons who had 
never had influenza or had not been recently at- 
tacked. We concluded 'that the blood of nor- 
mal persons does not contain demonstrable anti- 
bodies against Bacterium pneumosintes. On 
the other hand, the serum specimens from 17 
of 19 persons who had influenza during the re- 
currence of 1922 specifically agglutinated both 
old (1919) and new (1922) strains of Bacterium 
pneumosintes , and in 12 of 15 sera tested pre- 
cipitins were also discovered. 

One of the persons chosen as a control sub- 
sequently had clinical influenza. It was inter- 
esting to find that his blood serum, previously 
negative, contained agglutinins for Bacterium 
pneumosintes when tested on the tenth and 
eighty-ninth days after recovery. In other in- 
stances demonstrable agglutinins persisted in 
the blood for at least five months following an 
attack of influenza. 

The second series of experiments that were 
made possible by the acquisition of new and 
pathogenic strains of Bacterium pneumosintes 
dealt with the immunizing effects in rabbits of 
subcutaneous injections of appropriate doses 
of the heat-killed organisms. When a number 
of rabbits had been prepared by three injections 
of the killed bacteria the protective effects of 
the vaccination were demonstrated in two ways. 
By serological examination it was found that 
11 among 15 vaccinated animals had developed 

7 Northrop, J. H., and Do Kruif, P. H., Jour . 
Gen. Physiol, 1922, iv, 689, 055, 


specific agglutinins against Bacterium pneumo- 
sintes. Their resistance was then tested to doses 
of the living organisms which were pathogenic 
for normal, unvaccinated animals. In all but 
two instances the protection was complete. Not 
only did the vaccinated rabbits fail to show the 
characteristic signs of infection with Bacterium 
pneumosintes but, with the two exceptions noted 
above, they were normally resistant to secondary 
infection with a pneumococcus, a streptococcus, 
or Bacillus pfeifferi. Incidentally, it was ob- 
served that the doses of vaccine were well borne 
and did not even temporarily reduce the rabbits’ 
resistance to other infections. These experi- 
ments therefore pointed the way to a similar 
series of observations in man. 

At the invitation of Lieutenant Colonel 
Charles F. Craig, a number of officers and en- 
listed men at the Army Medical School in Wash- 
ington, D. C., volunteered -to submit to vaccina- 
tion with Bacterium pneumosintes. They were 
accordingly given three subcutaneous injections 
of killed culture in a manner similar to that 
employed with antityphoid vaccine. The doses 
chosen did not cause any severe local or general 
reactions, the subjective effects being somewhat 
milder than those experienced after anti typhoid 
vaccination. But on the tenth or eleventh day 
after the final injection the blood serum of seven 
among nine men examined contained specific 
agglutinins for Bacterium pneumosintes » thus 
indicating the formation of protective anti- 
bodies as a result of the injection of vaccine. 

On the basis of these observations the vaccine 
is being offered to much larger groups of men 
in the United States Army. It is not possible, 
of course, to determine the protective effects of 
these injections directly. In the event of a re- 
currence of epidemic influenza in the near 
future, however, the efficacy of vaccination with 
Bacterium pneumosintes as a preventive measure 
may be put to 'test. Meanwhile methods are at 
hand for the production of large amounts of 
vaccine if its widespread use should be in- 
dicated. 

Before summarizing briefly the results of 
these experimental studies of the nasopharyn- 
geal secretions of influenza patients mention 
may be made of the fact that Bacterium pneu- 
mosintes is not the only anerobie, filter-passing, 
Gram-negative microorganism to be found in 
the human respiratory tract. From the naso- 
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pharyngeal secretions of one influenza patient, 
and of a considerable number of other persons, 
normal or suffering from various mild respira- 
tory infections, other filterable organisms, not 
Bacterium pneumoeintes and not pathogenic for 
rabbits, have recently been cultivated, What 
the importance of these microorganisms may be, 
or whether they have any pathogenic signifi- 
cance, remains to be determined. They indi- 
cate, however, that the cultural methods re- 
cently employed in these studies may lead to 
the isolation of a group or groups of hitherto 
undescribed bacterial inhabitants of the upper 
respiratory tract and so they point to interest- 
ing opportunities in this field of bacteriology. 

conclusions 

In conclusion, we have isolated from the naso- 
pharyngeal secretions of influenza patients in 
the early hours of the epidemic disease a hith- 
erto undiscovered organism, Bacterium pneumo - 
sinteSf filterable, anerobic, resistant and patho- 
genic for rabbits, in which it induces a typical 
infection comparable with epidemic influenza in 
man. The significant features of this experi- 
mental infection are the incidence of a leuco- 
cytic depression chiefly affecting the mononu- 
clear cells, and the production of a characteristic 
lesion in the lungs associated with a defect in 
their resistance do secondary invasion with com- 
mon pathogenic bacteria. 

All our strains of Bacterium pneumoainten 
have similar antigenic properties, indicating a 
common source. Animals subjected to a pri- 
mary infection, or injected with living or killed 
organisms are immune to subsequent injection. 
The killed bacteria induce specific antibody 
formation even when injected subcutaneously 
in doses well tolerated by man. The blood 
serum of recovered influenza patients contains 
agglutinins for Bacterium pneumoaintea, where- 
as that of normal persons does not. 

On the basis of these experimental observa- 
tions, reported in detail in The Journal of Ex- 
perimental Medicine? and especially in view 
of the source of the cultures, their clinical and 
pathological effects in rabbits, their antigenic 

8 Olitsky, F. K., and Gates, F. !>,, Jour, Ex per, 
Med., 1921, xxxiii, 125, 361, 373 and 713; ibid., 
1921, xxxiv, 1; ibid., 1922, xxxv, 1, 553 and 813; 
ibid., 1922, xxxvi, 685. Papers XI and XII in 
press. 


identity, and the presence of specific agglutinins 
in the blood serum of recently recovered in- 
fluenza patients, it might seem justifiable to 
claim Bacterium pneumostntes to be the bac- 
terial incitant of epidemic influenza. At pres- 
ent, as already stated in an earlier report, such 
a course does not seem desirable. Apparently 
we are at the threshold of knowledge of a 
group or class of minute microorganisms which 
the anerobic Smith-Noguchi technique and more 
recently developed methods of cultivation have 
thrown open to exploitation. It has seemed 
wiser, therefore, merely to report the experi- 
mental facts, and (to defer decision of the 
precise relation which Bacterium pneumoaintea 
bears to epidemic influenza until further ex- 
perience is obtained. 

Peter K. Olitsky 
Frederick L. Gates 
The Rockefeller Institute 
for Medical Research 


GARDEN FOR THE PROPAGATION 
OF TROPICAL AND SUBTROPICAL 
PLANTS 

Under a revocable license, which it is be- 
lieved insures a sufficiently long tenure to secure 
useful results, Secretary Weeks has just turned 
over to Secretary Wallace the Chapman Field 
air station of 850 acres, located on Biscayne 
Bay, 12 miles south of Miami, Florida. This 
tract has a coast line of 1% miles and is com- 
posed of about 195 acres of pine land and rock 
reef and 655 acres of low land and mangroves, 
more or less subject to overflow during the 
high waters. Of this latter, 80 acres have been 
filled above high water level and will be made 
available for use as soon as the salt has been 
washed out of it. 

The striking feature, of this tract of land is 
that it is located in one of the warmest spots 
on the whole peninsula of Florida, wliich means 
that it is leas liable to cool winter temperatures 
than almost any other spot in continental 
United States. Vegetation which is strictly 
tropical, such as that of the mango, coconut 
palm, and West Indian avocado can be grown 
here in perfect safety. It is not commonly 
understood that in such a station can be propa- 
gated to advantage a wide range of those valu- 
able food and otherwise useful plants upon 
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which the development of the horticulture of 
the tropics is dependent. 

The insect pests and fungus diseases which 
make plant propagating difficult and the dis- 
tribution of email nursery plants so dangerous 
in the tropics can be kept under control on 
this coast of Florida, and this control repre- 
sents an advantage of no mean importance in 
the dissemination of tropical plants. 

Not only this. The growth of Florida has 
thrown into a region in which the white man 
can work out of doors hundreds of thousands 
of intelligent horticulturists who are keenly 
interested in the development of those fruits, 
vegetables, forage crops and grains which can 
be grown somewhere on the 54,000 square miles 
of Florida territory, a region which in area is 
only one fifth less than the whole of New Eng- 
land with its six and a half millions and more 
than half as large as the whole West Indies 
with their six millions of people. 

The Department of Agriculture has main- 
tained in Miami since 1898 a Plant Introduc- 
tion Garden and research laboratory on Brickell 
Avenue, on seven acres of land the use of which 
was given the department by the late Henry 
M. Flagler and Mrs. Mary Brickell, and since 
1914 a twenty-five acre garden at Buena Vista, 
on land given to it by Mr. Charles Deering, of 
Chicago. 

With the great influx of settlers into south 
Florida, the growing interest of Americans in 
the tropics, and the increase in utilization of 
tropical plants by Americans in Panama, Ha- 
waii, and Porto Rico, has come the evidence 
that much more comprehensive facilities must 
be arranged for to take care of the coming de- 
mand for useful tropical plants than has hith- 
erto been realized. 

The stringency of the regulations covering 
the importation of living plants from tropical 
countries has tended largely to increase the de- 
mand for government aid in their introduction 
and the first step in meeting this demand is 
the acquiring of a suitable site of adequate size 
for the operation of a plant introduction 
garden. 

Through the action of Secretary Weeks, this 
first step in the origination of this new garden 
has been made possible. 

The range of plants which will be grown 
and sent out from the new Chapman Field 


Garden will include many which are adapted 
to regions visited by severe frosts, for it has 
been found that under lath sheds a very wide 
range of young plants can be grown econom- 
ically. 

While the distribution of new experimental 
plants will always be a prominent feature of the 
new garden, a test orchard and arboretum will 
be gradually built up, in which will be pre- 
served collections of the valuable and beautiful 
trees and shrubs of foreign countries which are 
adapted to the soil and climate of Chapman 
Field. 

Inasmuch as it will require several years 
to build up such a garden, and, inasmuch as 
there are growing at the Brickell Avenue and 
Buena Vista gardens many rare and valuable 
specimen plants, these older gardens will be 
maintained for the present and probably for 
some time to come. 

In how far this garden can fulfil the func- 
tions of an arboretum such as the Arnold Ar- 
boretum the circumstances of funds and soil 
conditions will determine. That it can be de- 
veloped into a center of tropical agricultural 
research seems certain. Its position on the 
waters of the Caribbean, within thirty-six 
hours of the great centers of American civiliza- 
tion, cannot fail to make it in time the most 
available spot for American students to visit, 
who want to get an idea of the great problems 
of the tropics and live in a perfectly healthy 
climate in an intellectually stimulating com- 
munity. 

To the state institutions of Florida especially 
the collections of tropical plants must appeal 
particularly, for from the growing body of 
students of agriculture and horticulture of that 
state should come the men and women who will 
develop the new tropical vegetables, fruits, 
forage crops and ornamental plants which are 
destined to compose not only the agriculture of 
Florida but the agriculture of many strictly 
tropical regions as well. In time it should be- 
come a center where the strictly tropical plants 
will be bred with the hardier forms of the re- 
gions further north and result in combinations 
of characters hitherto unknown. Plant breed- 
ing has so far scarcely touched the tropics, and 
the opportunities presented by a garden at 
Chapman Field for the production of new and 
valuable forms are believed to be very unusual. 
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There is a special romance connected with 
this spot on the coast of Florida which ought 
to appeal to all agriculturists. Chapman Field, 
which is named in honor of Manuel Chapman, 
the first American aviator to fall in the great 
war, joins on the east the Perrine grant which 
was the first grant of any kind whatever made 
by the Congress of the United States in aid 
of agriculture. It was made July 7, 1838, to 
Dr. Henry Perrine who was killed by the In- 
dians while he was making efforts to establish 
on his grant tropical trees and plants, par- 
ticularly the sisal fiber plant from Yucatan, for 
which plant introduction purpose he had been 
granted a township of land in what was then 
the wilderness of south Florida. 

As the work develops, the Chapman Field 
Garden will place its facilities at the disposal 
of the investigators in other offices of the Bu- 
reau of Plant Industry. Under proper depart- 
mental procedure, it will also cooperate 
with other research institutions throughout 
the country. Studies in the tropics or sub- 
tropics often died a new light upon problems 
of northern agriculture and have a broadening 
influence of great value upon the mind of any 
investigator. 

Mudh of the equipment remaining at Chap- 
man Field, such as its water system, buildings, 
etc., can <be utilized. 

The management of this new garden will be 
in the office of Foreign Seed and Plant Intro- 
duction of the Bureau of Plant Industry. 

David Fairchild 
Agricultural Explorer in Charge 

OrricE op Foreign Seed and 
Plant Introduction, 

January 12, 1923 


SCIENTIFIC EVENTS 

THE CARNEGIE CORPORATION 

According to the report of the president of 
the Carnegie Corporation made public on Feb- 
ruary 5, the major interests at present receiving 
their support wholly or largely from this cor- 
poration are the Institute of Economies in 
Washington, an agency for analyzing and pub- 
lishing economic facts in popular form; the 
Food Research Institute at Leland Stanford 
University, a scientific extension of studies in 
the production and distribution of foods begun 


by Mr. Hoover during the war; the National 
Research Council in Washington, an organ- 
ization that aims to focus and promote all 
sorts of scientific research in America; the 
Potter Metabolic Laboratory at Santa Barbara, 
California, where insulin, the recently discov- 
ered specific for diabetes, is being manufac- 
tured and perfected; the American School of 
Classical Studies at Athens, for which the cor- 
poration is paying the cost of a building to 
house a library recently acquired by the school; 
and comprehensive investigations into the fun- 
damentals of unemployment and into the means 
of improvement of the law. 

A total of $5,254,000 has been paid to bene- 
ficiaries during the year ended September 30, 
1022, of which $2,578,000 went to colleges and 
universities. Of nearly $58,000,000 expended 
during the eleven years of the corporation's 
existence, $23,415,000 has been given to Carne- 
gie institutions: the institution at Pittsburgh, 
the foundation in New York and the institution 
and the peace endowment in Washington. In 
addition to $30,000,000 granted by Mr. Car- 
negie personally for public library buildings, 
$12,292,000 has been devoted by the corpora- 
tion to the same purpose. Schools and colleges 
have received $9,276,000; medical and health 
education, $3,266,000; and scientific research, 
$1,511,000, chiefly within the past four years. 

The report explains the policy of the cor- 
poration in discontinuing its gifts of libraries, 
and in a discussion of the “science of giving/' 
notes the difficulties of making wise public 
benefactions. 

The assets of the corporation amount to 
$130,000,000, which will be increased by about 
$10,000,000 on the final settlement of Mr. Car- 
negie's estate. The board of trustees, which 
includes as ex officio members the heads of the 
six important Carnegie organizations, is to be 
enlarged from ten to fifteen members. As has 
already been noted, Dr. Frederick P. Keppel, 
formerly dean of Columbia College and this 
year in charge of work for the Russell Sage 
Foundation, has been elected president of the 
corporation. 

THE PROPOSED REORGANIZATION OF 
FEDERAL HEALTH ACTIVITIES 

We learn from a report in the Journal of 
the American Medical Association that, on 
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January 17, a conference was held in the office 
of Brigadier General C. E. Sawyer, physician 
to President Harding and chief coordinator of 
the federal Board of Hospitalization, to con- 
sider plans for the coordination of the health 
activities of the federal government. In addi- 
tion to General Sawyer and the surgeon - 
generals of the army, the navy and the public 
health service, there were present Dr. A. W. 
Belting, president Eastern Homeopathic Med- 
ical Association, Trenton, N. J.; Lieutenant 
Commander J. T. Boone, Medical Corps, U. S. 
Navy; Dr. Claude A. Burrett, Rochester, N. Y.; 
Dr. Gilbert Fitzpatrick, chairman, executive 
committee, American Institute of Homeopathy, 
Chicago; Dr. C. W. Garrison, executive secre- 
tary and state health officer, State Board of 
Health, Little Rock, Ark. ; Dr. James A. Hayne, 
secretary and state health officer, State Board 
of Health, Columbia, S. C. ; Dr. A. T. McCor- 
mack, president, Conference of State and Pro- 
vincial Health Authorities of North America, 
and secretary, State Bokrd of Health, Louis- 
ville, Ky. ; Dr. R. M. Olin, state health com- 
missioner, Lansing, Mich.; Colonel W. 0. 
Owen, Washington, D. C. ; Dr. W. A. Pearson, 
dean, the Hahnemann Medical College and 
Hospital, Philadelphia; Dr. Ennion G. Wil- 
liams, state health commissioner, Richmond, 
Va., and Dr. William C. Woodward, executive 
secretary, bureau of legal medicine and legis- 
lation, American Medical Association. 

According to the plan submitted by General 
Sawyer, the proposed department will be 
known as the Department of Education, Health 
and Welfare, with a secretary who is to be a 
cabinet officer at its head, and an assistant sec- 
retary. The plan calls for the creation of a 
bureau of education, a bureau of health, a 
bureau of social service, and the Veterans’ 
Bureau, each with a director-general at its 
head. It is to be expected, of course, that the 
secretary, and possibly the officer next in rank, 
the assistant secretary, will, because o± their 
rank and their relation to the determination of 
the policies of the government, change with 
each administration. The several director- 
generals, however, are to be the technical heads 
of the bureaus, and as more or less permanent 
officers to preserve continuity of policy and 
administration. The plan calls for no enlarge- 
ment or reduction in the activities of the sev- 


eral branches of the federal government now 
engaged in work in the lines of activities to be 
incorporated in the new department. It is pro- 
posed that the various agencies of the federal 
government (except those within the army and 
navy) relating to health, education, social 
service and the rehabilitation of veterans be 
transferred to the new executive department, 
each to carry with it its present powers, appro- 
priations and personnel, intact. It was sug- 
gested that the prospect was never better than 
now for the establishment of medicine as a 
fixed unit, associated with other departments of 
the government, providing in a most satisfac- 
tory and effective way for carrying out the 
highest ideals of modem medicine. An execu- 
tive committee to carry forward the work of 
the conference was appointed by the chairman, 
consisting of Drs, Fitzpatrick, Olin and Wood- 
ward. 

THE FEDERATION OF AMERICAN SOCIE- 
TIES FOR EXPERIMENTAL BIOLOGY 

The Federation of American Societies for 
Experimental Biology held its tenth annual 
meeting in Toronto, Canada, December 27, 28 
and 29, under the auspices of the University 
of Toronto. This meeting was one of the most 
successful ever held, due largely to the care- 
fully laid plans of the local committee. The 
local committee was composed of Professors 
Andrew Hunter, chairman; V. E. Henderson, 
secretary; V. J. Harding and H. B. Speakman. 
The total registered attendance was 244, made 
up of 134 members of the federation and 116 
non-members. 

In the absence in China of Dr. Donald D. 
Van Slyke, president of the American Society 
of Biological Chemists, the vice-president, Pro- 
fessor Philip A. Shaffer, Washington Univer- 
sity Medical School, served as chairman of the 
federation. The biochemical secretary, Pro- 
fessor Victor C, Myers, New York Post- 
Graduate Medical School, was the executive 
secretary. 

A joint session dealing with topics of gen- 
eral interest was held on Wednesday morning, 
December 27. The dinner on the same evening 
was in honor of the birth of Louis Pasteur. 
Following the address of welcome by Sir 
Robert Falconer, president of the University 
of Toronto, Professor Graham Lusk spoke on 
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Pasteur, the man, Professor F. G, Novy con- 
sidered Pasteur’s contributions to bacteriology, 
■while Professor A. P. Mathews gave a brief 
account of Pasteur’s contributions to chemistry. 
Thursday afternoon was given over to a long 
series of interesting and important demonstra- 
tions, two of which were given by Professor 

E. Barany, of the University of Upsala, The 
papers on the joint program of the final after- 
noon all dealt with the pancreatic hormone, 
insulin, chiefly with its nature and action. This 
session attracted a great deal of interest and 
was a fitting climax to the meetings, especially 
since this work was first inaugurated at the 
University of Toronto. 

The individual meetings of the four con- 
stituent societies were held on Wednesday 
afternoon and Thursday and Friday mornings. 
A meeting of the Annual Conference of Bio- 
logical Chemists was held on Thursday evening. 

The officers of the four societies elected for 
1923 are as follows : 

American Physiological Society: President, 
A. J. Carlson; secretary, C. W. Greene; treasurer , 
Joseph Erlanger; new members of the council, 
Arno B. Luckhardt, John B. Murlin. 

American Society of Biological Chemists, Inc.: 
President, Philip A. Shaffer; vice-president, 
Henry C. Sherman; secretary, Victor C. Myers; 
treasurer, Walter R. Bloor; additional members 
of the council, Andrew Hunter, Harold C. Brad- 
ley, Albert P. Mathews; nominating committee, 
C. L. Alsberg, S. R. Benedict, Otto Folin, Walter 
Jones, E. C. Kendall, P. A. Levene, J. B. Murlin, 

F. P. Underhill, D. W. Wilson. 

American Society for Pharmacology and Ex- 
perimental Therapeutics: President, C. W. Ed- 
munds; secretary, E. D. Brown; treasurer, Hugh 
McGuigan; addiUoruil members of the council, 
P. J. Hanzlik, H. G. Barbour; membership oom* 
mittee, T. Sollmann, Carl Voegtlin, R, A. Hatcher. 

American Society for Experimental Pathology: 
President, Eugene L. Opie; vice-president, A. 8. 
Warthin; secretary-treasurer, Wade H. Brown; 
councilors, G. H. Whipple, H. Gideon Wells. 

The executive committee of the federation is 
composed of the presidents and secretaries of 
the four societies. For 1923 the chairmanship 
and executive-secretaryship falls to the Phar- 
macological Society, Professor C. W. Edmunds, 
University of Michigan, being chairman, and 
Professor E. D. Brown, University of Minne- 
sota, executive secretary. 
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The executive committee voted to hold the 
1923 meeting in St Louis. 

THE JAPANESE MEDICAL COMMISSION 

A recent cable dispatch from Tokyo an- 
nounces the appointment of Baron Yoshihiro 
Takagi, chief surgeon and professor of sur- 
gery in the Tokyo Charity Hospital und Med- 
ical College, as a member of a commission of 
six Japanese doctors who will arrive in the 
United States early in March as guests of the 
Rockefeller Foundation for the purpose of 
studying American and Canadian medical in- 
stitutions and methods. 

The commission was appointed by the Jap- 
anese minister of education, Dr. Eikichi 
K&mada, to whom the foundation’s invitation 
was extended by President Vincent through 
Baron Shidehara, the Japanese ambassador at 
Washington. Nominations for membership in 
the commission were made by the Japanese 
Committee for Graduate Medical Education in 
the United States, headed by Baron Sakatani, 
under whose auspices a number of Japanese 
physicians have pursued post-graduate studies 
in the United States. The six members of the 
commission are: 

Dr. Kinnosuke Miura, professor of medicine, 
Tokyo Imperial University, the leading internist 
and diagnostician in Japan, and a specialist in 
neurology; he is physician in ordinary to the 
emperor, and accompanied the Japanese delega- 
tion to Versailles. 

Dr. Sahachiro Hata, professor of medicine, 
Keio University, and director of the Kitasato 
Institute; collaborator with Ehrlich in the dis- 
covery of salvarsan, and a distinguished biological 
chemist. 

Dr. Keinosuke Miyairi, dean of the medical 
college, Imperial University of Kyushu, a para- 
sitologist. 

Dr. Mataro Nagayo, professor of pathology 
and pathological anatomy, Tokyo Imperial Uni- 
versity. 

Dr. Akira Fujinami, professor of pathology and 
pathological anatomy, Kyoto Imperial University. 

Barou Yoshihiro Takagi, chief surgeon and pro- 
fessor of surgery in the Tokyo Charity Hospital 
and Medical College. 

The commission as a whole, or individual 
members, will visit the leading hospital and 
research centers in the United States and 
Canada, inelnding New York, Philadelphia, 
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Baltimore, Boston, St. Louis, Cleveland, Chi- 
cago, Rochester, Minn., Montreal and Toronto, 

THE BRITISH ASSOCIATION FOR THE 
ADVANCEMENT OF SCIENCE 

Presidents and recorders of the sections of 
the British Association for the Advancement 
of Science have been appointed for the Liver- 
pool meeting to be held in September under 
the presidency of Sir Ernest Rutherford as 
follows : 

Section A (Mathematical and Physical Sci- 
ence): Professor J. C. McLennan; Professor 
A. O. Rankine, Imperial College of Science and 
Technology, S.W.7. 

Section B (Chemistry) : Professor F. G. Don- 
nan; Professor C. H. Beech, The University, 
Sheffield. 

Section C (Geology) : Br. Gertrude Elies; Br, 
A, R. Bwerryhouse, Toots, Bareli Road, Cnvers- 
ham, Reading. 

Section B (Zoology) : Professor J. H. Ash- 
worth; Professor R. B. Laurie, University Col- 
lege, Aberystwyth. 

Section E (Geography): Br, Vaughan Cornish; 
Br. R. N. Rudmose Brown, The University, Shef- 
field. 

Section F (Economics): Sir W. H. Beveridge; 
Professor H. M. Hallsworth, Armstrong College, 
Neweastle-on-Tyne. 

Section G (Engineering): Sir H. Fowler; Pro- 
fessor G. W. O. Howe, The University, Glasgow. 

Section H (Anthropology) : Mr. P. E. New- 
berry ; Mr. E, N. Fallaize, Vinchelez, Chase Court 
Gardens, Enfield, Middlesex. 

Section I (Physiology): Professor G. H. F. 
Nuttall; Professor C. Lovatt Evans, Physiological 
Laboratory, St. Bartholomew 's Medical College, 
E.C.1. 

Section J (Psychology): Mr. C. Burt; recorder 
not yet appointed. 

Section K (Botany): Mr. A. G. Tansley; Mr. 
P. T. Brooks, 81 Tenison Avenue, Cambridge. 

Section L (Educational Science): Professor 
T. F. Nunn; Mr. D. Berridge, The College, Mal- 
vern. 

Section M (Agriculture): Br. C. Crowthev; 
Mr. C. G. T. Morison, School of Rural Economy, 
Oxford. 

SPENCER FULLERTON BAIRD 

The one hundredth anniversary of the birth 
of Baird was commemorated at a meeting held 
in the auditorium of the United States National 
Museum on February 3. The Honorable 


Frank L. Greene, member of the House of 
Representatives and member of the board of 
regents of the Smithsonian Institution, pre- 
sided, and addresses were given as follows: 

** Baird the Man,” Br. William Healoy Ball; 
“Baird and the Smithsonian Institution and its 
branches,” Br. Charles Greeley Abbot; “Baird 
at Woods Hole,” Professor Edwin Linton; 
“Baird and the fisheries,” Professor David 
Starr Jordan; “Baird the naturalist,” Dr. Clin- 
ton Hart Merriam. 

The meeting had been arranged by the Na- 
tional Baird Memorial Committee, of which the 
officers were as follows: Honorary president, 
Dr. William H. Dali; president, Dr. Charles D. 
Walcott; vice-presidents, Mr. George R. 
Agassiz, Dr. Alexander Graham Bell (de- 
ceased), Professor Frank W, Clarke, Professor 
Stephen A. Forbes, Professor David Starr Jor- 
dan, Professor Edwin Linton, Professor Ed- 
ward S. Morse, Professor Henry Fairfield Os- 
born, Professor Addison E. Vcrriil and Dr. 
Robert S. Woodward; secretary, Dr. Paul 
Bartscb. 

The membership of the committee included 
representatives of fifty-four scientific societies 
and other organizations. At the close of the 
meeting the report of the committee was pre- 
sented by Dr. L. 0. Howard. It included the 
folloAving recommendations : 

First : That the Congress be memorialized to 
establish in the city of Washington a museum of 
fisheries and oceanography, a laboratory and a 
public aquarium as a memorial to Spencer Fuller- 
ton Baird. 

Second : That there bo established a fund for 
the encouragement of research and exploration in 
the direction in which Spencer Fullerton Baird 
was a leader. 

Third : That the name of Baird be given to the 
laboratory of the Bureau of Fisheries at Wood's 
Hole, Massachusetts. 


SCIENTIFIC NOTES AND NEWS 

Secretary Hoover has appointed the board 
of visitors of the United States Bureau of 
Standards for a period of three years as fol- 
lows: President F, W. McNair, of the Michi- 
gan College of Mines; Dr. Ambrose Swasey, 
of Cleveland, Ohio; Dr. John R. Freeman, of 
Providence, Rhode Island, a consulting engi- 
neer; Professor Wilder D. Bancroft, of Cor- 
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nell University, and Dr. Samuel W. Stratton, 
formerly director of the bureau and now presi- 
dent of the Massachusetts Institute of Tech- 
nology. 

The portrait of Professor A. A. Michelson, 
for thirty years head of the department of 
physics at the University of Chicago, has been 
completed by Ralph Clarkson, of Chicago, and 
turned over to the University of Chicago. The 
portrait was provided by the gifts of Professor 
Michelson'* colleagues, former students, and 
other friends. It will be hung, temporarily, 
in the Quadrangle Club. 

In honor of the seventy-fifth birthday of 
Professor Fliigge, who was for many years the 
director of the Hygienic Institute in Berlin, 
Professor Kayserling, of the Robert Koch 
Foundation for Combating Tuberculosis, has 
founded a Fliigge fund for tuberculosis re- 
search. 

Thk council of the Geological Society, Lon- 
don, has this year made the following awards: 
Wollaston Medal, Mr. W. Whitaker; Murchi- 
son Medal, Dr, J, Joly; Lyell Medal, Mr. G. F. 
Dollfus; Bigsby Medal, Mr. E. B. Bailey; 
Wollaston Fund, Mr. H. H. Read; Murchison 
Fund, Mr. T. H. Withers; Lyell Fund, Dr. 
W. T. Gordon and Dr. W. N. Benson. 

We learn from Nature that the Buys Ballot 
Medal founded in 1888 in commemoration of 
the work of C. H. D. Buys Ballot, the famous 
meteorologist of the Netherlands, to be award- 
ed by the Royal Academy of Science at Am- 
sterdam first in 1893, and afterwards every 
tenth year, to the person who is judged to have 
made the most valuable contributions to the 
science of meteorology, is to be given this year 
to Sir Napier Shaw, professor of meteorology 
in the Royal College of Science, lately director 
of the Meteorological Office, for contributions 
to all branches of the science, and specially for 
his work as president of the International 
Meteorological Committee. The previous 
awards were: 1893, Dr. Julius Hann, of Vien- 
na; 1903, Dr. R. Assmann and Dr. A. Berson, 
of Berlin, jointly; 1913, Dr. H. Hergesell, of 
Strasbourg. 

Professor George E. Beggs, of the School 
of Engineering of Princeton University, has 
been presented with the Watson Medal of the 


American Concrete Institute for the year 1922. 
This medal is awarded for the most meritorious 
paper presented before the institute during the 
year. Mr. Beggs’s paper, on “The mechanical 
solution of indeterminate structures,” dis- 
cusses the method of designing indeterminate 
structures in concrete and steel by solutions 
obtained from models made of cardboard and 
celluloid. 

Dr. Warren P. Lombard, for twenty years 
professor of physiology at the University of 
Michigan, will retire in June. Dr. Lombard 
has been appointed professor emeritus and 
will retain a laboratory in the medical school. 
The following resolution was passed by the 
board of regents: “Resolved, That in accepting 
the resignation of Dr. Warren P. Lombard, the 
board desires to record its deep appreciation 
of his long and distinguished service to the 
university and to science. He has contributed 
much to the social and official life of the insti- 
tution, always cheerfully and efficiently.” 

Mrs. Anna Botspord Comstock, until 1921 
professor of entomology at Cornell University, 
has been nominated for trustee of the univer- 
sity. Mrs. Comstock was nominated in 1922, 
losing by a narrow margin, but polling a high- 
er vote than any previous winner. 

Dr. Borden S. Veeder, professor of clinical 
pediatrics at Washington University School of 
Medicine, has been named as a director of the 
new American Child Health Association. 

Dr. Mars ton T. Bogert, professor of or- 
ganic chemistry, at Columbia University, has 
been appointed referee in chemistry for the 
American Field Service Fellowships for French 
Universities. 

Dr. Francis H. MoCruddbn, professor of 
therapeutics at Tufts Medical School, has been 
made chief of the medical service of the U. S. 
Public Health Service Hospital, Washington, 
D. C. 

Professor Vladimir Karapetof*, of Cornell 
University, has been granted leave of absence 
for the second term of this year. 

Dr. Pentti Eskola, who has been engaged 
in research work at the Geophysical Labora- 
tory, Carnegie Institution of Washington, for 
the past eighteen months, has returned to Fin- 
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land to undertake work for the Geological 
Sumy of that country, 

Professor James Glover, of the department 
of mathematics of the University of Michigan, 
has accepted an invitation to give a lecture 
under the auspices of the DeLamar foundation 
on February 19 before the School of Hygiene 
and Public Health of the Johns Hopkins 
University, He will speak on “Life tables as 
applied to public health problems.” 

Ok February 13, Dr. George T. Moon*, 
director of the Missouri Botanic Garden, St. 
Louis, will speak before the Chamber of Com- 
merce Forum on “The civic value of the botanic 
garden.” 

Professor Joseph Jastrow, of the Univer- 
sity of Wisconsin, on the invitation of the 
department of psychology at Clark University, 
gave a public lecture on January 27, on “Spirit 
belief, occult and scientific.” 

Dr. Charles Waroell Stiles, professor of 
zoology in the United States Public Health 
Service, has recently given three lectures be- 
fore the Journal Club of the department of 
medical zoology, School of Hygiene and Public 
Health, Johns Hopkins University, as fol- 
lows: January 32, “The public health aspects 
of trichinosis" ; January 19, “The attitude of 
the Public Health Service toward clonorehia- 
sis”; and January 20, “Surveys of intestinal 
protozoa,” 

Professor Hellpach, instructor iu psychol- 
ogy at the polytechnic in Karlsruhe, now min- 
ister of public instruction in Baden, delivered 
last month an address before the Heidelberg 
Society of Science and Medicine on the influ- 
ence of heredity and environment on physiog- 
nomy or facial expression. 

At a joint meeting of the Washington Acad- 
emy of Science with the Geological Society of 
Washington on January 24, M, E. De Matgerie, 
director of the Geological Survey of Alsace- 
Lorraine, delivered an address on “The struc- 
ture of the Alps,” 

The annual council meeting of the British 
National Union of Scientific Workers was held 
at the Caxton Hall, Westminster, on January 
13, Dr, A* A. Griffith, who presided, gave an 
address on “The support and utilization of 


science. Dame Helen Gwynne- Vaughan was 
elected president. 

The St. Louis Chapter of the American 
Library Association met at the library of the 
Washington University School of Medicine, 
on January 24, 3923. Dr. H. S. Gasser, pro- 
fessor of pharmacology, spoke on “William 
Beaumont,” the pioneer American physiologist ; 
Dr. Major G, Seelig, professor of clinical sur- 
gery, spoke on “Personal recollections of Pro- 
fessor Julius Pagel.” The Beaumont collection 
of manuscripts and books and the Pagel col- 
lection on the history of medicine were on 
exhibition. 

The Royal Society of Medicine celebrated 
the Jenner centenary on January 26 when Sir 
William Hale- White gave an address on 
“Jenner and his work.” 

The Oklahoma Academy of Science will hold 
its annual meeting at the University of Okla- 
homa on February 10. One of the main fea- 
tures of the meeting, in addition to the reading 
of scientific papers showing research work done 
in the state, is the celebration of the one hun- 
dredth anniversary of the birth of Gregor 
Mendel and Louis Pasteur. The Celebration 
will be held at a noonday luncheon, at which 
members of the academy will discuss the con- 
tributions these men made to science. 

Professor George Lefkvre, chairman of the 
department of zoology in the University of 
Missouri, died at his home in Columbia, Mo., 
on January 24. He had been suffering from 
a cold, but was comfortable and in the best of 
spirits until January 18, when he left the lab- 
oratory complaining of renewed discomfort. 
His illness was pronounced influenza and later 
pneumonia. On January 21 his condition was 
serious ant) after a slight rally on the day fol- 
lowing he sank rapidly until the end. The 
burial was in Columbia on January 26. A 
further notice regarding his life and person- 
ality will appear in a subsequent number of 
Science. 

Dr. John Berry Hayckaft, emeritus pro- 
fessor of physiology in the University of 
Wales, died at Royston on December 30, aged 
sixty- five years. 

Gifts of $1,000,000 each have been made by 
the Rockefeller Foundation and the Carnegie 
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Corporation to the New York Academy of Med- 
icine. A part of the money is to be used in 
erection of a twelve-story building for the 
academy, which is planning an enlarged pro- 
gram for the medical profession and for the 
instruction of the public in preventive medi- 
cine. 

Dr. Max Nokdau, the German philosopher, 
author of “Degeneration,” died in Paris on 
January 23, in his seventy- fourth year. 

The Journal of the American Medical Asso- 
ciation states that the University of Toronto is 
in urgent need of $60,000 to purchase “insulin” 
for treatment of the thousands of people suf- 
fering from diabetes who are daily applying 
for treatment. The chairman of the university 
committee on insulin, Colonel A. E. Gooder- 
ham, considers that the problem of funds for 
the purchase of insulin is one that should be 
settled by the provincial government. At pres- 
ent, only about twenty patients can be treated 
each day. 

Announcement was made at the meeting at 
Atlantic City of the American Roentgen Bay 
Society of an offer of a $1,000 award by the 
American Society for the best original research 
in the field of X-ray, radium or radio activity. 
The competition will close July 1, 1923, and 
the prize will be awarded by a committee con- 
sisting of Dr. George E. Pfahler, Philadelphia; 
Dr. Frederick Baetjer, of Baltimore, and Dr. 
George W. Holmes, of Boston. 

The Gorny Journal , relating to the mining 
industries of Russia, and first issued in 1826, 
has resumed publication. It was supplanted in 
1017 by official sheets of the labor organiza- 
tions, but in its January-February issue of 
Volume 98 (1922) it returns to its original 
form. The board in charge of its publication 
includes a majority of members who were at 
the head of mining affairs before the revolu- 
tion, as well as a considerable number of pro- 
fessors of the Petrograd Institute of Mines. 

The preparation by the Paris Academy of 
Sciences under the direction of M. Lacroix, 
permanent secretary, of a bibliography of the 
periodicals to be found in the various libraries 
of Paris has been completed and is now in 
press. Fifty thousand francs are required to 
pay expenses. Of this sum, nine thousand 


francs have been received in gifts and the acad- 
emy has added fifteen thousand francs taken 
from the Foundation Lontreuil. 

A regular meeting of the American Phys- 
ical Society will be held in Fayerwcather Hall, 
Columbia University, New York, on Saturday, 
February 24. If the length of the program 
requires it, there will also be sessions on Fri- 
day, February 23. Other meetings for the 
current season are as follows : April 20-21, 
Washington. Pacific Coast Section; place net 
yet determined. November 30, Chicago. An- 
nual meeting. 


UNIVERSITY AND EDUCATIONAL 
NOTES 

Pledges amounting to approximately 
$1,000,000 have been given for the establish- 
ment of a non-sectarian school of religion for 
the University of Michigan. 

Two science buildings are being completed 
at Pomona College, Claremont, California. 
The Mason Hall of Chemistry, made possible 
through the generosity of a trustee, will cost 
$275,000, including adequate provision for its 
endowment. The Crook shank Hall of Zoology 
is being erected at a cost of $100,000. 

The China Medical Board of the Rockefeller 
Foundation has made a conditional gift of 
$76,000 to the Peking Union Medical College 
for the erection of one of the two science balls 
which are provided for in the plans for a group 
of buildings to be erected on a 300-acre site. 
The gift is contingent on the raising of an 
equal amount for the erection of the other 
science hall. A campaign to raise the 
$1,000,000 necessary for the erection of the 
new buildings was recently launched by 
L. Leighton Stewart, president of the uni- 
versity. 

Db. Wieeiam S. McCann, associate pro- 
fessor of medicine at Johns Hopkins Univer- 
sity, has been appointed professor of medicine 
at the University of Rochester Medical School. 

M. Paillot has been appointed to the newly 
established chair of experimental physics at 
the University of Lille. 

Db. L. E. Roberts, physical chemist at the 
U, S. Bureau of Mines, has accepted the posi- 
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tion of assistant professor of chemistry at the 
University of Arizona, to till the position 
vacant by the death on November 21 of Pro- 
fessor B. Tatarian. 

M. Lassour has been appointed professor of 
microbiology at the University of Nancy. 

DISCUSSION AND CORRESPOND- 
ENCE 

THE STARCH CRAIN 

To the Editor of Science: The article by 
0. L. Sponsler on “The structure of the starch 
grain” in the November issue of the American 
Journal of Botany is of more than ordinary 
interest. If we understood the structure of 
the starch grain and could produce it artifi- 
cially in the laboratory it would mark the be- 
ginning of our intimate knowledge of biological 
problems. 

The starch grain is elusive and one may 
study hundreds of specimens and yet not have 
the typical specimen revealing its intimate 
structure. Some years ago I obtained a hint 
from Fischer’s work on Inulin. Late on a 
summer’s afternoon I went to the laboratory 
and treated all of the starches which I had 
with aniline dyes. The mixtures were allowed 
to spontaneously evaporate over night and I 
obtained specimens which showed without 
doubt the complex nature of the grains. This 
was particularly true of potato starch. As I 
had a quantity of the stained material, I sup- 
plied all who wished specimens and it was not 
until a year or more later when I attempted to 
repeat the experiments, that I could not con- 
firm my original work. I then very carefully 
attacked the problem in much the same way 
as I had studied the continuity of protoplasm, 
but to no avail. I worked for several years 
trying to repeat these experiments but have 
never succeeded since. 

Mr. Sponsler has studied the starch grain 
using X-rays in much the same way that Her- 
zog and Jancke had done in the study of the 
cell wall. Mr. Sponsler’s attack of this prob- 
lem is of very great scientific interest and 
while his results seem to indicate that the starch 
grain does not have a crystalline structure, I 
doubt if the results are conclusive. As I have 
shown, there is a substance in the grain which 
is dextro-rotatory and it is not at all difficult 
to observe starch grains.whieh show, as pointed 


out by Meyer and Schimper, a spherocrystal 
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Kraxmer Laboratories, 
Mt. Clemens, Michigan 


WHAT IS A PLANT? 

The writer has unsuccessfully sought for a 
definition of the term plant suitable to use 
when introducing the subject of botany to col- 
lege classes. The definitions given in the dic- 
tionaries are all unsatisfactory. According to 
Webster’s International Dictionary (1922), a 
plant is “any member of a group of living 
organisms exhibiting irritability in response to 
stimuli, though generally without voluntary 
motion or true sense perception.” Funk and 
WagnalPs Standard Dictionary (1913) defines 
a plant as “an organized, non-senfcient being 
endowed with vegetable as distinguished from 
animal life.” Both definitions, but particularly 
the latter, recall Linnaeus’ distinction, long dis- 
carded, of plants as structures that grow and 
live, while animals grow, live and feel. The 
definition given in Jackson’s Glossary of Bo- 
tanic Terms (3rd ed. 1916) — “a vegetable pro- 
duction, nourished by gases or liquids and not 
ingesting solid particles of food” — is even more 
unfortunate. The text-books are still more 
vague, commonly not even attempting a defini- 
tion, but plunging abruptly into a discussion 
of the special characteristics of plants. 

In the belief that a concise, clear-cut defini- 
tion of the term is of very definite value to the 
beginning student, the writer ventures to pres- 
ent to his colleagues for their criticism the fol- 
lowing definition which he has been using in 
his classes: A plant is an organism possessing 
chlorophyll or descended from chlorophyll - 
possessing ancestors . This definition, given at 
the outset, makes the method of nutrition the 
primary basis for distinction between the two 
groups, tbe other differences being naturally 
presented as in large measure the consequence 
of this fundamental difference. At the same 
time, it provides for the inclusion of the non- 
green plants and places significant emphasis, 
at the very beginning of the course, upon the 
idea of evolution. Bacteria, except possibly 
certain of the higher filamentous forms, are ex- 
cluded. In view of the power of chemosynthe- 
sis possessed by certain members of that group, 
and of the very plausible possibility that they 
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antedate any distinction between plant and 
animal life, this is desirable. The present equiv- 
ocal position of the slime moulds is not af- 
fected. 

This definition is not presented with the ex- 
pectation that it will prove entirely satisfac- 
tory, but rather with the hope that it will call 
forth a better. Possibly such a definition has 
already been published. If so, it has been 
strangely overlooked by the writers of our text- 
books, 

George W. Martin 

RUTGERS COLLEGE 

MUSCA L1NN/EUS, I 756, AND CALLIPHORA 
DESVOIDY, 1830 

In accordance with the Rules of the Inter- 
national Zoological Congress, the attention of 
the zoological profession is invited to the fact 
that Dr. L. O. Howard, W. Dwight Pierce and 
twenty-one other professional zoologists have 
requested the International Commission on 
Zoological Nomenclature to exercise its plenary 
power in the case of the Linmean genus 
Mnsca 1758, and, under suspension of the 
Rules, to declare M t domcstica as type of this 
genus, also, under suspension of the Rules, to 
validate Calliphora Desvoidy, 1830, with 
C, vomit aria as type. 

The request is based on the grounds of prac- 
tical utility, and an almost unbroken history of 
consistent usage since 1758 in the case of 
Musca, and since 1830 in the case of Calliphora . 
It is claimed that a strict application of the 
Rules will produce greater confusion than uni- 
formity. 

According to the premises at present before 
the commission, if the Rules are strictly ap- 
plied, the generic name of Mnsea would take 
either M. cevsar or M. vomit or ia as type, and 
the species M. domestira would be cited either 
in Conostoma 1801 [?] (type Ascaris conosto- 
ma larva of M. domestira) or in Promttsra 
1915 (type M. domestira ), thus resulting in a 
very regrettable change in the nomenclature of 
the species in question as almost universally 
used in entomological, zoological, medical, epi- 
demiological and veterinary literature. 

The secretary of the commission invites any 
person interested in these cases of nomencla- 
ture to communicate his opinion on the subject 
as soon as possible, and not later than May 1, 


1918, 1 when the subject will be submitted to 
the commission for vote. 

C. W. Stiles, 
Secretary to Commission 
TWENTY -FIFTH AND E STREETS, N. W., 

Washington, D, C. 

THAT CHEMICAL “CRAMMING” MATCH 
Professor Jacobson’s spelling match, a cue 
word device adopted by many students when 
cramming up for an examination, prompts me 
to record a remark made a quarter of a cen- 
tury ago by one of our greatest chemists. Said 
he “I once had a student who could repeat 
every chemical formula in all the books, but I 
never could teach the damned fool a thing 
about chemistry.” 

\Y. J. Humphreys 

WARNING 

A man calling himself Walter F. Clarke and 
representing himself as my nephew is reported 
as seeking financial accommodation from my 
colleagues throughout the country. I have no 
such nephew and I know no person of that 

namc - John M. Ci.abke 

State Museum, 

Albany, N. Y. 


QUOTATIONS 
THE NEW FRONTIERSMEN 
The comments received regarding the re- 
ports in the Times of the meeting of the Amer- 
ican Association for the Advancement of 
Science are such as to give encouragement to 
those men of science who are the new frontiers- 
men of our civilization. They are the men of 
the lens and the meter, of the balance and the 
crucible, of the magnet and the spectrum, of 
the atom and the electron, of the syllogism, the 
equation, the theorem, the statistic. They are 
no less the frontiersmen, the precursors, than 
this republic’s early pioneers of the axe, the 
plow, the rifle and the saddle. They who have 
patiently enlarged the borders of truth are as 
deserving sons of democracy as they who have 
pushed out the physical bounds between the 
desert and the sown. 

i On account of delay caused by the war, final 
vote will not be taken until about January 1, 
1924. 
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Day after day, these new pioneers — fron- 
tiersmen even in the midst of the great cities — 
are out in search of bacteria, which are what 
the wild beasts or savages were to the early 
settlers, or the elusive element or the invisible 
principle or the pervasive but unformulated 
law. And night after night they venture forth 
over the universe’s quadrillions of miles as 
hunters in the skies to bring back fresh bits of 
stellar truth to the earth. To rank such service 
with that of the old frontiersmen of the western 
solitudes and to let its findings take their place 
in the most important news of the day is one 
of the very encouraging signs in a democracy 
about which so many disparaging observations 
are made. 

The privation of the new frontiersman is 
not as a rule that of living far from neighbors 
and friends, of enduring untempered cold or 
withering heat, or of going without sufficient 
food. It is the hardship of holding one’s self 
to a course of study or research that will lead 
out beyond the edge of the known, the priva- 
tion of denying one’s self every comfort to find 
what the truth is and the suffering of following 
wherever the truth leads. When the public 
put such men among their greatest citizens, as 
the people of France put Pasteur, there need 
be less anxiety about democratic ideals. But 
the scientists should take the great public into 
their confidence. If the scientist have not the 
ability to speak to the people, then he should 
have in his city laboratory or his field tent 
with him an interpreter, the reporter, one who 
can “merge scientific facts into new human 
relations.” The reporter must also be a fron- 
tiersman, — The New York Times . 

SCIENTIFIC BOOKS 

The Mineralogy of Pennsylvania . By Samuel 
Gk Gobdost. Special Publication No. 1, The 
Academy of Natural Sciences of Phi’adel- 
phia, 1922, 266 + xiv pp., plate and text 
illust. 8vo. 

“The Mineralogy of Pennsylvania” gives in 
an exceptionally clear and concise way all the 
essential data as to the geology and mineralogy 
of the state. The crystal forms are not only 
described but well illustrated, and for each of 
the many minerals one or more of the best 
analyses are presented. The book opens with 
a graphic historical outline. The first great 


inspiration to the science in Pennsylvania 
might be said to date from the pilgrimage made 
to the laboratory of Abbe Haiiy in Paris by 
several Pennsylvania students, notably Adam 
Seybert, Gerard Troost (a native of Holland), 
and later by Lardner Vanuxen and William 
Keating, whom we may regard as the first 
scientific mineralogists of America. A power- 
ful aid to the development of the study was 
the fine collection of minerals brought back 
from Europe by Adam Seybert. 

The founding of the Chemical Society in 
Philadelphia in 1792, marks one of the earliest 
stages in this science and that of mineralogy in 
the United States. Following this came the 
organization of the Academy of Natural 
Sciences of Philadelphia, the first mineralogy 
ieal accessions being some artificial crystals 
prepared by Dr. Troost. Later, Seybert’s col- 
lection was acquired, and was lectured upon by 
Troost. Contemporaneously, in 1812, Isaac 
Lea published “An Account of the minerals at 
present known to exist in the vicinity of Phila- 
delphia”; four years earlier, in 1808, Adam 
Seybert had issued his “Catalog of some min- 
erals which are found in different part§ of the 
United States.” It is impossible to over- 
estimate the inspirational value of these early 
writings. 

“The Origin and Occurrence of Minerals” 
are treated on pp. 11-22. A synopsis of the 
classification of minerals according to their 
occurrence by Wherry and Gordon is given, 
followed by a discussion of each kind of de- 
posit, with lists of the minerals of each assem- 
blage. A new arrangement of the well-known 
classification of rocks after Rosenbusch, Kemp 
and Iddings is presented. Data of this chapter 
are not available elsewhere. General Geology 
of Pennsylvania : Here, on pp. 23-24, the 
geologic formations of the state arc tabulated, 
with notes on the character of the rocks and 
their minerals. This is the most up-to-date 
and complete statement of the geology of the 
state that is available. 

One hundred and fifteen pages (34-149) are 
devoted to a detailed description of about two 
hundred and fifty minerals found in the state. 
After the heading of each mineral, in which 
name, composition and crystal form are stated, 
the mineral is described in the following order: 
color, lustre, form, hardness, specific gravity, 



178 


SCIENCE 


[Vol. I/VTI, No. 1467 


and then crystallography, composition and 
localities in Pennsylvania. A large number of 
crystal figures illustrate this part. 

The mineral localities are listed according to 
counties and thence according to townships 
(pp. 160-240). After a statement of the exact 
situation of a locality, based on Kemp's Co- 
ordinate System, the geology is briefly noted, 
followed by annotated lists of the minerals of 
the localities arranged usually in a genetic 
orcler, with complete references to the litera- 
ture. On p. 176, Wheatly mines, there is a 
typical illustration of this method of arrange- 
ment. The date and place of the first pub- 
lication of discovery is everywhere given. 

Pennsylvania has been, strictly speaking, 
more a state of mineral collectors than any 
other in the United States. This centered 
about the city of Philadelphia for a period of 
fully sixty years and, although the men fre- 
quently were scientific mineralogists, yet they 
wore intelligent collectors and did not confine 
themselves only to Philadelphia and the many 
localities about it, but brought together collec- 
tions of the finest minerals in the world, nota- 
bly the Clarence S. Bement Collection, form- 
ing the main part of the Morgan-Bement Col- 
lection of the American Museum of Natural 
History, the finest private collection ever 
gotten together. 

Many of these collectors met at the home of 
the late W. S. Vaux on Saturday afternoons, 
and at the home of Clarence S. Bement on 
Sunday afternoons, for the exchange of ideas 
and to study the minerals and sometimes to 
exchange specimens. 

Among these men were Colonel Joseph Wil- 
cox; Dr. Joseph H. Leidy, the great biologist, 
who formed a fine collection of gems and sev- 
eral collections of minerals; George W, Fisa, 
who drifted into microscopic mineralogy; 
J. M. Cardeza, of Wilmington ; Joseph Whar- 
ton, who founded the Wharton School at the 
University of Pennsylvania; John Hancock, 
whose collection was acquired by the Holden 
Fund for Harvard University; T. D. Band; 
W. W. J offer is, whose collection is now in the 
Carnegie Museum in Pittsburgh; Dr. George 
A. Koenig, who discovered the diamond in the 
Canyon Diablo meteorite; Dr. Joseph Genth, 
who analyzed many minerals, frequently with 
results that gave us original species. Thus 


we have the minerals, jefferisite, genthite, 
bememtite, footeite, randite, wileoxite. There 
were a number of dealers, among the most 
important of whom were the late Dr. A. E. 
Foote and Joseph Pennypacker, of West 
Chester, Pa. 

Wharton gave his name to the Wharton 
School, and W. S. Vaux 1 left his collection to 
the Academy of Natural Sciences in Phila- 
delphia, and the Vaux collection was the pride 
of the academy's splendid display of minerals. 

Had it not been for this early interest in 
mineralogy and the number of interesting 
localities in Philadelphia and the nearby re- 
gion, this group of collectors would not have 
materialized, and miner&logic science would be 
without the many collections which came 
through them. 

The magnificent pyrites and associated min- 
erals from French Creek, the garnets and 
beryls from Avondale, the felspar from Media, 
the amethyst from Upper Providence, the great 
variety of zeolites from Philadelphia and its 
vicinity, the minerals of Delaware County, the 
pyro-morphite and wulfenite from PhomixviBe, 
and the millerite from the Gap Mines, grace 
many of the finest collections in the world. 

The great collection of Clarence S. Bement 
(died Saturday morning, January 27, 1923, 
at Philadelphia, Pa.) represented not only 
thirty years of assiduous collecting, but the 
buying of many collections — fifty or more 
minor collections — including the selection 
from the entire collection of Norman S. 
Spang which was the result of thirty years 
collecting by Norman Spang (died December 
10, 1922) and his father before him. The 
latter visited the principal localities through- 
out England, Germany and Switzerland every 
year, whereas the son, because of his health, 
spent his summers in the Lake Superior region 
and his winters in Florida, which meant that 
he visited all the northern localities, North 
Carolina, Virginia and the eastern states gen- 
erally. 

This collection eventually became the prop- 
erty of the American Museum of Natural His- 

t His nephew, George Vaux, inherited several 
dozen of the finest specimens, and has been a 
most assiduous collector and has financed the 
recent trip of Dr. Gordon to South America. 
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tory and really is Pennsylvania's offering to 
American mineralogy, as this is undoubtedly 
the finest collection of minerals in the United 
States and ranks among the two or three finest 
of the entire world. All the choicest specimens 
of the Spang collection were merged in the 
Bcment collection by the purchaser and it is 
now known as the Morgan- Bement collection. 
Biographical notice of these two eminent col- 
lectors will appear later. 

The listing of the mineral localities accord- 
ing to counties and then according to townships 
is very useful to those studying the minerals 
and their occurrence, and at the same time 
gives precise data where to look for the min- 
erals themselves. 

The bibliography of Pennsylvania's minera- 
logical literature is remarkably complete and 
there is an admirable index. 

George F. Kunz 


SPECIAL ARTICLES 

A POCKET DISSECTING SCOPE 

This new* dissecting device was designed for 
the purpose of providing a simple and efficient 
instrument for examining small megascopic ob- 
jects such as are encountered by the general 
nature lovers and students in plant and insect 
systems. And also to provide a small compact 
instrument of (this kind that could be easily 
folded and closed up and conveniently carried 
in the student’s pocket. 

Fig. I shows a simple sectional elevation of 
the pocket scope in working adjustment. 

Fig. II gives a view of the instrument folded 
and dosed. 


The device when adjusted for work, Fig. I, 
is operated by holding it in the left hand, the 
forefinger resting upon the knurled surface (ib) 
of the slidable and revolvablo trweexer (6), and 
the thumb upon the tillable focusing block (4). 
By a oo n jointed motion of the finger and thumb 
thus placed it is surprisingly easy, when the 
lens is held under the eye, to keep the object 
(f) in focus while it is being picked by means 
of a needle held in the right hand, or, revolved 
by the forefinger of the left hand to secure 
views of the object (f), from all angles. 

A forward and backward movement of the 
thumb pressing upon the tillable block (4), 
lowers and raises the lens (1). Thus focusing 
is made easy. 

A movement of the forefinger at night angles 
on the knurled surface (b), revolves the tweezer 
in its socket (6), thus bringing to view the vari- 
ous portions of the abject (f). 

The tweezer rod (c), being slidable as well 
as revolvable in its socket (6), the object (f) 
can be easily adjusted laterally under the lens 
( 1 ). 

Section (7) is a hollow tube permanently 
closed at each end, to one of which is attached 
the lens and its operatives (1, 2, 3, 4, 5, 6). 
This section (7) is separably and invertibly in- 
sert&ble into section (8), (8) being an open 
hollow tube inwardly shouldered at each end 
to limit the extent of insertion of (7) and (9). 

Section (9) is a tool box composed of a hol- 
low tube closed at one end and containing tool 
sockets for holding dissecting instruments (10) 
at the other. This box is invertibly insert able 
into (8). 
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To change the instrument from the working 
adjustment, Fig. 1, to the pocket adjustment, 
Fig, II, the lens (1), and its bar (3), is placed 
horizontally, then (7) is reversibly inserted so 
as to conceal the lens and iite operatives in sec- 
tion (8). 

Section (9) in like manner when reversibly 
inserted encloses the exposed tool handles (10), 
within the other end of section (8). 

The instrument thus folded and closed, Fig. 
II, may be carried in the student's pocket 

The pocket scope comprises five distinct ad- 
vantages for nature lovers and general tax- 
onomists. 

1. Quick general observation is easily ob- 
tainable by adjusting the lens as in Fig. I, and 
pushing the tweezer -backwards in its socket so 
as to clear the space under the lens, and then 
using the body of the instrument, sections 7, 
8, 9, as a handle. 

2. Detailed observation is made easy ami de- 
lightful by placing the object to be examined 
within the grasp of the tweezer jaws where it 
can be held firmly in an easily shiftable position 
for dissection. 

On one jaw of the tweezer is a shallow cup 
(a), on the face opposite (a) is a fine sharp 
needle point. 

The cup may be used when examining spores 
or small seeds, the needle point may be used 
for holding small insects, etc. 

3. The right hand is free for picking the ob- 
ject and recording the facts observed. 

4. The dissecting instruments are pleasingly 
accessible at the rear end of (the scope (10). 

5. When the dissecting or observation is com- 
pleted the scope may -be easily closed up and 
conveniently carried in the pocket. 

Elmer Grant Campbell 

Purdue University 

A SIMPLE RECORDING SPIROMETER 

!n carrying on various metabolism experi- 
ments in our laboratory we have had occasion 
Jo make a large recording spirometer which is 
so simple in construction and easy to manipu- 
late that we are describing it, hoping that other 
workers may benefit thereby. 

The outer tank consists of a large garbage 
can with inlet (I) and outlet (0) tubes one 


inch in diameter each provided with large stop- 
cocks. The inlet tube has two vents (1 and 2) 
which facilitate emptying the air without dis- 
connecting the breathing tube. 

The float tank is made of thin sheet zinc and 
holds about 110 liters. A thermometer (T) 
records the temperature of the expired air. 

We have made use of a much more simple 
plan than any spirometers we know of, to com- 
pensate for the additional weight of the float 
tank as it rises. 

The Tissot type is cumbersome and should 
the tank fill rapidly complete compensation 
may not occur owing to the size of the siphon 
tube. The eccentric pulley type throws the 
line of support off center unless prevented by 
additional pulleys. 

Our support consists of a roller sprocket 
chain. The weights, W and w, exactly balance 
the float tank when it is submerged. The large 
weight is made of water pipe which is closed 
at the lower end. This makes possible the addi- 
tion of shot until a correct balance is obtained. 
As the tank rises its additional weight is com- 
pensated by fewer links on the tank side and 
added links on the weight side. Weight is thus 
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gradually taken from tthe tank side and added 
to the weight side at a rate which maintains 
uniform balance. The size of the chain there- 
fore depends on the size and thickness of the 
float-itank. In our instrument an ordinary 
roller bicycle chain is just sufficient to com- 
pensate. 

The recording device consists of two threads 
so placed ae to lift a stylus which records on 
the drum. One thread (A) is attached to the 
top of the float-tank and passes over two 
pulleys, E and J?. This thread is kept taut by 
a small weight (tc) of 25 or 50 grams. A 
second thread (£) is wound around a bobbin 
on wheel R , passes over pulley F and is at- 
tached to a light rod, C , This rod slides easily 
in a vertical direction and carries the writing 
stylus. As the float- tank rises, wheel R is 
turned round and the writing stylus lifted. 
The ratio of the circum fere nee to the bobbin of 
pulley R is such that when one liter of air 
enters the spirometer the writing stylus is lifted 
one millimeter. The record thus shows not only 
the rate at which the tank is being filled and 
the number of expirations, but also the amount 
in liters of air at any time as represented by 
the number of millimeters the stylus has risen 
from the base line. 

All the pulleys turn on cone bearings, which 
reduces the friction to a minimum. The roller 
chain is well oiled and offers very little resist- 
ance. The whole apparatus is so sensitive and 
so easy to manipulate by students without 
special training that we recommend it to others 
for general laboratory use. 

J. R. Slonaker 

P 1 1 Y S IOLOG1CAL XjABOR ATOKIES , 

Stanford University 


THE AMERICAN ASSOCIATION FOR 
THE ADVANCEMENT OF SCIENCE 

THE BIOLOGICAL SCIENCES 
THE AMERICAN SOCIETY OF NATURALISTS 

President, William M. Wheeler. 

Secretary, A. Franklin Shull, University of 
Michigan, Ann Arbor, Mich. 

(Reports by A . Franklin Shull and Eerbert 
W. Rand) 

The sessions of the American Society of 
Naturalists presented two unified programs. 


One was in celebration of the one hundredth 
anniversary of the birth of Francis Galton and 
Gregor Mendel, two outstanding figures in the 
development of biology, particularly genetics, 
in the past sixty years. The speakers on this 
program were E. M. East, T. H. Moi^ran, 
J. Arthur Harris and George H. Shull. The 
other program of this society was a symposium 
on geographic distribution of animals. 

The annual dinner was one of the most suc- 
cessful and most largely attended the society 
has ever had. Following the dinner, Professor 
W. M. Wheeler, of the Bussey Institution of 
Harvard University, gave his presidential ad- 
dress on “Academic biology.” At the close of 
the address Professor C. IT. Eigenmann, of 
Indiana University, called upon informally, 
sketched a dream of a recent visit to Hades. 
He found that scientific men, condemned to this 
lower region by their mundane brethren of 
orthodox faith, had introduced an extensive 
refrigeration system and, by application of 
their scientific knowledge, had otherwise so 
improved the old place that living conditions 
were really better than in the abode of the 
blessed. 

THE ECOLOGICAL SOCIETY OF AMERICA 

President , Forrest Shrevc. 

Secretary , A. 0. Weese, James Millikin Uni- 
versity, Decatur, 111. 

(Report by A . 0. Weese) 

The Ecological Society of America held three 
independent sessions and three joint sessions, 
including a symposium on “Geographical dis- 
tribution” with the American Society of Zoolo- 
gists and the American Society of Naturalists. 
Joint sessions were held with the American 
Society of Zoologists and the Botanical Society 
of America. The Wednesday afternoon session 
was devoted to a program of papers presented 
by invitation and covered many of the phases 
of modern ecology. The following papers were 
of special importance: “The utilization of 
energy by plants,” by E. N. Transeau; “In- 
sects affecting stored food products as a source 
of ecological data,” by Royal U. Chapman; 
“The recent ecological history of Glacier Bay, 
Alaska,” by William S. Cooper; and “Main- 
tenance of wild life in our national parks,” by 
C. C. Adams. 
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The Thursday afternoon session was devoted 
to the reading of papers on aquatic problems, 
which were especially well represented in the 
program for this meeting. Copies of the 
Bulletin of the Ecological Society containing 
abstracts of papers may be obtained from the 
secretary. 

At the business session the further support 
of the journal Ecology was provided for by 
an increase of dues to $4. The committee on 
the preservations of natural conditions re- 
ported that the Naturalists’ Guide was ap- 
proaching completion and asked for the ap- 
pointment of a sub-committee to take care of 
the final phases of publication. Steps were 
taken leading toward the appointment of a 
committee to investigate the possibilities in 
regard to the preservation of the Glacier Bay 
region, Alaska, the value of which has been 
made known to the society by the work of Dr. 
William S. Cooper. The constitution of the 
proposed union of biological societies was rati- 
fied. The following officers were elected: Pres- 
ident, Charles C. Adams, N. Y. State College of 
Forestry, Syracuse, N. Y.; vice-president , 
G. A. Pearson, Fort Valley Experiment Sta- 
tion, Flagstaff, Ariz. ; secretary-treasurer, A. O. 
Weese, James Millikin University, Decatur, 111. 

THE AMERICAN MICBOSCOPICAL SOCIETY 

President, N. A. Cobb. 

Secretary, Paul S. Welch, University of 
Michigan, Ann Arbor, Mich. 

(Report by Paul S . Welch) 

The American Microscopical Society offered 
no program of papers, but held a business ses- 
sion only. The meeting included reports of the 
treasurer, custodian and secretary. The fol- 
lowing officers were elected: President, Pro- 
fessor Chancey Juday, University of Wiscon- 
sin; first vice-president, Dr. B. H. Ransom, 
Bureau of Animal Industry; second vice- 
president, Dr. W. W. Cort, Johns Hopkins 
University; secretary, Professor P. S. Welch, 
University of Michigan ; treasurer, Dr. William 
F. Henderson, University of Pittsburgh; elec- 
tive members of the executive committee , Pro- 
fessor George R. La Rue, University of Michi- 
gan, Professor Z. P. Metcalf, N. C. State Col- 
lege of Agriculture and Engineering, and Pro- 


fessor E. M. Gilbert, University of Wisconsin; 
Representatives on the A . A. A . S. Council , 
Dr. B. H. Ransom, Bureau of Animal Indus- 
try, and Professor Paul S. Welch, University 
of Michigan; Member of the Spencer-Tolles 
Fund Committee, Dr. N. A. Cobb, Bureau of 
Plant Industry. 

JOINT GENETICS SECTION 
(The Botanical Society of America and the 
American Society of Zoologists) 

Chairman, H. S. Jennings. 

Secretary, L. J. Cole, University of Wiscon- 
sin, Madison, Wis. 

The geneticists met first for a discussion of 
the problems connected with fundamental re- 
search in the various agricultural institutions. 
This discussion was led by Professor John W. 
Gowen, of the University of Maine, and by 
Dr. E. W. Lindstrom, of Iowa State College. 

The formal papers followed in the joint sec- 
tion of plant and animal genetics. A general 
tendency has been toward the attempt at modi- 
fication of heredity by various environmental 
agents. There is indication that the course of 
hereditary transmission may be modified by 
such agencies as X-Tays, as in the work of Dr. 
J. W. Mayor, who has been able to modify the 
distribution of hereditary factors in flies, and 
of Dr. C. C. Little, who has produced abnor- 
malities in eyes, jaws and legs of mice, some 
of whioh are apparently inherited in a Men- 
deli&n manner. In the jimson weed, C. Stuart 
Gager, working in cooperation with A. F. 
Bl&keslee, has brought about an increased num- 
ber of mutations by the use of radium; and 
F. B, Hanson reported on the effects of alcohol 
on rats, with positive results in modification of 
sex ratio, litter size and body weight. 

Hereditary differences in tendency to pro- 
duce certain types of variation were also re- 
ported upon. Dr. Bewail Wright showed a 
series of head abnormalities in guinea-pigs 
which occurred in twenty per cent, of the indi- 
viduals of one line, about two per cent, in an- 
other, and not at all in others. Dr. A. A. Banta 
showed fluctuating variability in head form in 
water-fleas, Dr. P. W. Whiting reported on his 
investigations in the analysis of fluctuating 
variability in wing veins of parasitic wasps. 
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Papers on the control of sex were reported 
by Dr. A. A. Banta in water-fleas, and by Dr. 
Osoar Riddle in pigeons; and Dr. Heman L. 
Ibaan brought together extensive data on sex- 
ratfe in guinea-pigs. A number of papers 
dealing with complications in Mendelian hered- 
ity were presented. Dr. C. B. Bridges showed 
the results of transposition of a part of one 
chromosome on to another, and Dr. A. Wein- 
stein presented the method of measuring inter- 
ference in linkage relationships. Dr. II . J. 
Muller described an efficient and practicable 
means of measuring the rate of mutation which 
may, with favorable material, make this diffi- 
cult problem as easy as Mendelian analysis has 
been in the past. 

Dr. C. E. Allen described a case of inheri- 
tance of a gametophytic character in Sphcero - 
carpus Ihmnelliu This was of special interest, 
as it represents the first observed case of this 
type of inheritance. Dr. E. W. Lindstrom dis- 
masted two types of endosperm , defects in 
maize. One, in Golden Bantam variety, acts as 
a simple recessive-defect, while the other in 
Yellow Flint corn, also recessive, is completely 
linked in inheritance with albino seedling char- 
acter. In a second paper Dr. Lindstrom re- 
ported work done with Drs. L. J. Cole and 
C. M, Woodworth on selection for quality of 
oil in soy beans. High and low selection for 
drying quality of soy bean oil resulted in a sig- 
nificant separation of the two selection lines. 
Observations made by Dr. Karl Sax indicate 
that chromosomal relationships in durum and 
vulgar e wheats are such that the possibility of 
ever combining their desirable qualities is very 
slight. Genetic results dependent upon multi- 
ple chromosome complexes in Datura obtained 
by Dr. A. F. Blakeslee and others were also 
presented. Dr. G. H. Shull presented evidence 
for partial linkage in (Enothera. This is con- 
trary to the . predictions of certain cytologists 
who had stated previously that crossing-over 
would not be possible in (Enothera on account 
of absence of synapsis. 

THE AMERICAN NATURE-STUDY SOCIETY 

President, William G. Vinal. 

Secretary, Mrs. Anna B. Comstock. 

(Report by Mrs . Anna B . Comstock) 

The seventeenth annual meeting proved to 
be the most extended and in many ways the 


most successful in the history of the society. 
The program consisted of nineteen numbers, 
completely filling the sessions of two days. It 
was quite remarkable that every one listed on 
the program was present and gave his or her 
address at its allotted time, except for a ten- 
minute talk by Professor Schuyler Mathews, 
who was ill and unable to attend the meeting. 

Thursday morning Professor E. L. Palmer, 
of Cornell University, gave a vivid and com- 
prehensive talk on the rapidly increasing use 
of nature-study in the various scouting organ- 
izations. Professor Palmer has done much 
work with the Boy Scouts and has adapted 
many valuable nature lessons for their use, so 
he spoke with full knowledge of the subject. 

Miss Annie T. Washburn, supervisor of 
nature-study in the Princeton, N. J., schools, 
described some projects which she had inau- 
gurated in the schools of Princeton, where 
many pupils from the rural districts attend. 
The pupils visited and studied the methods 
used in a model dairy and also those of a model 
farm; especially interesting was her account 
of the beginning and growth of the annual 
school fair which this year exhibited garden 
products, flowers, poultry and farm animals; 
her description of the way the difficulties of 
housing the exhibits were met and conquered 
was most inspiring. 

Dr. Walter Wilson, of the biological depart- 
ment of Brown University, gave warning of 
dangers in much of our routine nature- study 
that pupils were not attracted to science as 
they should be and would be if the teaching 
were more vital. 

The question, “What do I expect that nature- 
study should do for my child?” was discussed 
by a clergyman and a physician. The Rev. 
G. Manley Townsend, of Medfield, Mass., de- 
clared that the supreme thing that he expected 
of nature-study was that it should enrich and 
broaden the life of his child and made a stirring 
appeal for breadth in nature contacts. Dr, 
Henry P. Lovewell, of Providence, R. L, made 
a plea for nature-study as a means of improv- 
ing the health and the practical knowledge of 
the child as well as of cultivating the senses. 

Dr. George W. Field, of Sharon, Mass., gave 
an extensive discussion of nature-study in its 
relation to national problems of conservation. 
Dr. Field spoke from the fullness of his expe- 
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rience as a member of the Biological Survey in 
charge of the Federal and Game Reservation 
and from his experience in Brazil. He out- 
lined the many ways that nature -study may 
assist in practical conservation and also in 
moulding public opinion. 

Professor Van Evrie Kilpatrick, director of 
school gardens in New York City, maintained 
that all of the various organizations of nature- 
study and gardening be combined and work 
together under the name of nature education. 
Anna Botsford Comstock, of Cornell Univer- 
sity, supplemented this by explaining the work 
of certain coulees given at Cornell which com- 
bined gardening and nature-study. 

The Friday morning session began with a 
most enlightening review of the phases of the 
growth of nature-study by that veteran in the 
field, Professor Arthur C. Royden, principal of 
the State Normal at Bridgewater, Mass. He 
traced the zigzag progress of the movement 
in a masterly manner and gave his very cogent 
reasons for his confidence in its future use and 
development. 

Mr. Charles M. Lamprey, director of the 
Model School of the Boston Normal School, 
gave a most practical talk upon the growing of 
bulbs both indoors and outdoors. He gave the 
reasons for growing bulbs in schoolhousc and 
garden and told the types of bulbs best fitted 
for this purpose and methods of treatment. 

Professor Clarence E. Allen, director of the 
Country Day School, Newton, Mass., gave an 
illuminating address on the opportunities the 
day school offers to interest the sons of wealthy 
parents in wholesome out-of-door activities 
that may lead to an interest in the sciences and 
the problems of conservation and other sub- 
jects of public interest. 

Miss Breta W. Childs, toucher of nature- 
study in the Normal School at Worcester, 
Mass., gave a practical and helpful address 
upon the need for gardening as an interme- 
diate grade subject in city schools. Miss 
Childs illustrated her argument with her per- 
sonal experiences, which were most convincing 
and helpful. 

Mr. Charles S. Preble, teacher of nature- 
study in the Normal School at Farmington, 
Maine, gave methods for correlating the brook 
and pond with the aquarium and showed how 
the study of the one led to the study and under- 


standing of the other. His suggestions were 
detailed, practical and helpful. 

Miss Gertrude B. Goldsmith, teacher of 
nature-study in the Normal School of Salem, 
Mass., gave a scholarly and thoughtful address 
on nature-study as a means of education for 
leisure. 

The Friday afternoon session began with an 
interesting address by Miss Fannie A. Stebbins, 
supervisor of nature-study, Springfield, Mass. 
Miss Stebbins gave a detailed account of the 
project carried on by her pupils which was 
termed the Bird Hospital. The most interest- 
ing patient in this hospital was a lamed heron; 
the children in feeding and caring for their 
patient made field studies of insects, toads and 
frogs, fishes and many other creatures and 
learned much of their habits and environment; 
they also became acquainted with the game 
laws and staunchly defended them. Miss 
Stebbins showed conclusively that if one phase 
of nature be well studied, it leads to other 
phases. 

Miss Pearl McCoy, teacher of nature-study 
at the Bridgewater, Mass., Normal School, gave 
a clear-cut and wise talk upon the proper cor- 
relation of nature-study with English composi- 
tion. She stressed the oral exercises and the 
child’s interest in telling about his pets or his 
observations of birds and animals in the field. 

Dr. Marion D. Weston, of the Rhode Island 
College of Education, discussed the value of 
nature hobbies to people in general, and gave 
many practical suggestions as to methods of 
interesting people in special lines of plant or 
animal study, all based upon her own experi- 
ence in the Rhode Island Field Naturalists’ 
Club. 

Mrs. Helen H. Neal, who is a director of 
nature lore in the Gulick camps, spoke with 
great earnestness of the importance and meth- 
ods of interesting young children in nature. 

The session ended with an illustrated lecture 
on John Burroughs by Dr. G. Clyde Fisher, of 
the American Museum of Natural History. 
Dr. Fisher had the privilege of a long and 
intimate association with Burroughs and has 
used his skill as a photographer with great 
success. The slides were made from Dr. 
Fisher’s negatives and colored by an artist and 
are as vivid in portraying scenes in the life 
and surroundings of the great naturalist as 



Fbbeuart 9, 1923] 


SCIENCE 


185 


they are intrinsically beautiful. Dr. Fisher's 
talk was full of interesting personal recollec- 
tions of Mr. Burroughs and a fitting accompa- 
niment for the pictures. It is most fortunate 
that through the devotion of Dr. Fisher we 
have this living monument to the life of the 
one whom all of us love through his books. 

On Thursday evening more than fifty mem- 
bers of the society gathered at the Bellevue to 
take part in the dinner given in honor of their 
long-time secretary, Mrs. Anna B. Comstock. 
Dr. Clarence Weed, principal of the State 
Normal at Lowell, Mass., was a most happy 
toastmaster, and Dr. L. 0. Howard, U. S. ento- 
mologist, and Dr. Vernon L. Kellogg, head of 
the National Research Council, were the chief 
speakers. The following also spoke : Dr. W. G. 
Vinal, Dr. G. W. Field, Dr. Maurice Bigelow, 
Dr. E. L. Palmer, Dr. G. C. Fisher, Miss Theo- 
dosia Hadley and Professor J. L. Randall. 

Professor William G. Vinal, of the Rhode 
Island College of Education, was reelected 
president for the coming year and Mrs. Com- 
stock was elected secretary editor. 

SECTION K — SOClAlv AND ECONOMIC SCIENCES 

Vice-president and Chairman , Henry S. 
Graves. 

lietiring Vice-president, James Mavor. 

Secretary , Frederick L. Hoffman, Babson 
Institute, Wellesley Hills, Mass. 

(Report by F. L t Hoffman) 

The program of the Section of Social and 
Economic Sciences was thoroughly representa- 
tive of the subject matter under consideration, 
“The more effective conservation of our natural 
resources.” 

The introductory address by the retiring 
vice-president, Professor James Mavor, of the 
University of Toronto, was a very thoughtful 
contribution on the question, “Certain eco- 
nomic reactions of the war.” The paper con- 
sidered the growth and movements of popula- 
tion, the development of transportation, move- 
ments of prices and currency statements, 
wages and conditions of labor, movements of 
capital, public opinion regarding the limits of 
the functions of the state, etc. 

Regarding state functions, Professor Mavor 
said in conclusion that “not all, but nearly all 
of these emergency functions have since been 
removed from the state, in spite of a certain 


amount of protest on the part of those who 
adhered to the policy of collectivism. The 
practical experience of the exercise of a policy 
of nationalization and national control seems 
to have been, on the whole, adverse to that 
policy.” And finally that “while the war has 
thus exercised an influence in numerous eco- 
nomic fields, and while in some of these the 
influence has been important, it is essential to 
attribute to the war and to the peace which 
followed, only those reactions which clearly 
can be traced to them.” 

The second paper, which attracted nation- 
wide attention, was on “The conservation of 
human energy,” by Dr. Thomas S. Baker, act- 
ing president of the Carnegie Institute of 
Technology. One particular phase, which was 
much appreciated, was the statement that 
“optimism is an essential in the conservation 
of our present stock of human energy, if by 
this we mean the power that has produced and 
is keeping alive our present civilization.” 

The morning session ot December 27 con- 
cluded with two strong papers on “The con- 
servation ot‘ labor power through insurance,” 
by Mr. W. F. Chamberlain, of Hartford, and 
on “The conservation of health,” by Dr. 
Eugene It. Kelley, state health commissioner 
of Massachusetts, 

Wednesday afternoon session, held jointly 
with the Section of Agriculture, brought forth 
a very stimulating address on “The conserva- 
tion of the qualities of the rural population,” 
by Dr. Kenyon L. Butte x'field, president of 
the Massachusetts Agricultural College; and 
one on “Homo economies,” by Dr. C. F. Lang- 
worthy and Dr. Helen W. Atwater, of the 
States Relation Service, Washington, D. C. 
Dr. Butterfield summarized his conclusions in 
the statement that “education and organiza- 
tion should seek not alone the special group 
interests of fanners, but should quite as con- 
sciously endeavor to mobilize rural opinion and 
activities on behalf of the common needs of 
humanity.” 

The Thursday morning session was held 
jointly with the New England Forestry Con- 
gress and the Society of American Foresters 
at the State House. The papers in this session 
included an address on “The forestB of the 
world,” by Mr. Raphael Zon, of the U. S. 
Forest Service; an addrees on the “Economic 
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aspects of our timber supply,” by Colonel 
W. B. Greeley, chief forester, U. S. Department 
of Agriculture; a very impressive address on 
“Forest research and the forestry movement,” 
by Professor R. T. Fisher, head of the Divi- 
sion of Forestry, Harvard University, The 
session also included a brief address on “State 
policy in forestry,” by Mr. W. A. L. Bazeley, 
state conservation commissioner of Massachu- 
setts. Mr. Bazeley drew particular attention to 
the neglect of municipalities to practice ra- 
tional methods of policy, while he said that 
rural towns that have the largest forest area 
are generally the poorest and least responsive 
to new ideas. 

The Thursday afternoon session included 
five papers: “The conservation of capital,” by 
Mr. H. T. Newcomb; “The conservation of 
America’s economic independence,” by Dr. 
Frederick L. Hoffman; “The element of time 
in industrial management,” by Dr. F. S. Oil- 
breth; “Early and economic aspects of heart 
disease,” by Dr. Robert II. Halsey, and “Inven- 
tion conservation,” by Mr. James G. Dudley. 
The address by Mr. Newcomb was a carefully 
reasoned argument, suggestive of thoughtful 
future consideration, including much valuable 
material, presented with admirable clearness. 
He concludes with the suggestion that “what is 
necessary for the conservation of capital and 
the maintenance of civilization is renewed con- 
fidence in fundamental principles of politics 
and economics, and to return to the simpler 
methods under which this nation obtained its 
principal growth, and became capable of the 
commanding position in the world’s industry 
and affairs.” 

The Friday morning session was introduced 
by an address by Dr. John T. Black, now (con- 
servation commissioner of the JEtnn Life In- 
surance Company, on “Conservation and 
industrial waste,” followed by a paper on “The 
federal water power policy and its results,” by 
Mr. 0. tC. Merrill, secretary of the Federal 
Water Power Commission. In summarizing 
his observations, Mr. Merrill said; “Results 
already accomplished afford convincing evi- 
dence that grants of special privileges are not 
necessary, in order to secure the development 
of all the electric energy that the market can 
absorb.” He strongly opposed essential modi- 
fications of' the Act of 1920 and said : “Having 


spent many\ years in developing a federal water 
poweT policy, it would be most unwise even if 
the act were not successful, to permit the law 
or the policy to be materially modified, except 
after fair trial and convincing evidence of the 
desirability of change.” 

General Harry Taylor, in charge of govern- 
ment flood control work, contributed a timely 
address on “Problems of flood control,” sum- 
marizing the results of a wide experience ap- 
plied to the solution of one of our most im- 
portant present day problems. He endorsed 
the levee , system, as having proven successful, 
under most trying i conditions, pointing out at 
the present time there are nearly 1,800 miles 
of effective levees between Rock Island, Illinois, 
and the mouth of Mississippi, protecting nearly 
30,000 square miles, or perhaps the moat fer- 
tile area in this country. He made the con- 
crete suggestion that in locating levees caw 
should be exercised not to place them so near 
the banks of the* river as to unduly crowd the 
stream and reduce the cross sectional area 
sufficiently to prevent the escape of flood 
waters, without causing their rise to a height 
that would overtop the levees. Finally, he 
said : “It is rarely the case that a flood control 
problem is not of more than local importance.” 

At the concluding session Friday afternoon, 
Dr. George F. Kunz read a most interesting 
address on “Our scenic resources and their 
practical uses,” followed by a strong plea by 
Mr. Robert Sterling Yard on “Our national 
park policy in its economic aspects.” 

The final paper on the program was an ad- 
dress on “The conservation of our whale fish- 
eries,” by Dr. John Franklin Crowell, vice- 
president-elect of the Section of Social and 
Economic Sciences. Dr. Crowell raised the 
question as to whether whaling was a vanish- 
ing industry, discussed its world-wide extent 
and importance, followed by observations on 
changes and methods in new fields, with re- 
marks on the principal areas of the whaling 
industry, and an extended discussion of the 
world’s most prolific whaling grounds in the 
Antarctic Ocean. 

The sessions were not as well attended as the 
importance of the papers would have suggest- 
ed, but every effort will be made to seeure for 
all the various papers the required and suitable 
publicity. 
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The sessions were presided over throughout 
by Professor Henry S. Graves, Yale University, 
vice-president and chairman for the section. It 
was tentatively agreed that next year's pro- 
gram should follow similar lines, but present 
the social and eoonomio progress of the United 
States since the close of the World War. 

THE METHIC ASSOCIATION 

President , George F. Kunz, 

Secretary, Howard Richards, 156 Fifth Ave- 
nue, New York, N. Y. 

(Report by Howard Richards) 

The annual meeting of the American Metric 
Association was held according to schedule in 
the Massachusetts Institute of Technology on 
December 30, 1922. 

The speakers were also entirely from the 
industries and included such men as B. L. 
Newkirk, of the General Electric Company; 
A. E. Marsh, of the Waltham Watch Company, 
Theodore H. Miller, of the De Laval Separator 
Company, and Walter Wood, of R. C. Wood 
and Company, the well-known manufacturers 
of pipe and other steel products. The Army 
was represented by Major L. A. Nickerson, 
Ordnance Department, U. S. A., and the Navy 
by Captain Eliot Snow. 

The practical use of the metric system, legal 
for all transactions since 1866, was empha- 
sized. By motion of Dr. Arthur E. Kennelly, 
the Metric League, in connection with the 
Metric Association, was organized. There are 
no dues connected with this league, member- 
ship being open to all those who sign and send 
to the association the following statement: “It 
is my purpose to use metric weights and meas- 
ures whenever feasible.” 

Owing to increase in membership both in the 
United States and Canada, and the undertaking 
of more comprehensive work, the name of the 
association was shortened to Metric Associa- 
tion. 

Among the resolutions passed were those en- 
dorsing the Britten-Ladd bill, and expressing 
appreciation for the increased number of asso- 
ciations and Arms cooperating in the metric 
movement. 

The following were elected officers for 1923 : 
President, George F. Kunz ; treasurer, Frederic 
L. Roberts; secretary, Howard Richards. Com- 


munications should be addressed to Metric 
Association, 156 Fifth Avenue, New York. 

SECTION L — HISTORICAL AND PHILOLOGICAL 
SCIENCES 

Chairman of the Interim Committee on the 
History of Science , William A. Locy. 

Secretary of the Interim Committee, Freder- 
ick E. Brasch, 6963 Morton Place, Rogers Park, 
Chicago, 111. 

( Report by Frederick E. Brasch) 

The third meeting of those interested in the 
history of science movement was held in the 
buildings of the Massachusetts Institute of 
Technology, Cambridge, Mass., December 27 
and 28, 1922. 

This meeting was the most gratifying and 
successful one thus far held. It was largely 
due to the unusual character of the symposium 
held jointly with the scholars interested in the 
history of science within the American Histor- 
ical Association. 

The single session of the History of Science 
section was composed of a miscellaneous pro- 
gram. Owing to the illness of Dr. William A. 
Locy, chairman of the section, Dr. H. W. Tyler, 
of the Massachusetts Institute of Technology, 
presided and acted as chairman pro tem. 

Each of the papers presented at this session 
carried with it, besides the interesting and 
strong discussion, a conviction that the history 
of science movement has come to be an integral 
part of the scientific life of to-day. There 
were three historical-technical papers and two 
general history of science papers. The two 
latter papers emphasized the value, methods 
and needs of history of science instruction in 
our university curriculum. Dr. George Sar- 
to n, of Harvard University, and Dr. H. W. 
Tyler spoke from actual experience as teachers. 

The second session of the history of science 
meeting was the joint conference. The main 
concept of this symposium was the “Human- 
izing of knowledge” — or, better, “Humanizing 
Science.” Dr. James H. Robinson of the Rand 
School of Social Science acted as chairman, 
and opened the meeting by calling attention to 
the great need of a better scientific under- 
standing of life and its environmnt. 

Besides the importance of this subject, the 
continuity of ideas and the coherent manner 
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in which each of the Speakers contributed these 
ideas were the outstanding features of this ses- 
sion. Dr. G. H. Mead, Dr. L. Thorndike, Dr. 
Barton and Mrs. M. Austin each foresee a 
great need for better and more science educa- 
tion, Dr. L. J. Henderson, of Harvard Uni- 
versity, opened the discussion and was followed 
by other speakers. 

As an aftermath of the joint session of the 
history of science, Dr. D. T. MacDougal called 
a special conference to be held at 7 P.M. in 
the Somerset Hotel. After a most delightful 
complimentary dinner, the group consisting of 
Mrs. M. Austin, Miss Amy Lowell, Dr. J, H. 
Robinson, Dr. L. Thorndike, Dr. G. Sarton, 
Dr. J. C. Merriam, Dr. H. Shapley, Dr. S. 
Miller, Dr. D. T. MacDougal and the secretary 
were joined later by other invited guests. The 
purpose of this conference was to discuss the 
best means of procedure regarding advancing 
the idea of humanizing knowledge. 

During the sessions of the American Asso- 
ciation for the Advancement of Science there 
was on exhibition a most interesting collection 
of apparatus, early books of the great science 
masters of the past, as well as portraits and 
prints of famous scholars. These were to be 
found at the Massachusetts Institute of Tech- 
nology and Harvard University Observatory. 

The thanks of the section committee of Sec- 
tion L to those members of the American His- 
torical Association who cooperated so splen- 
didly in working out the problems of the joint 
conference are here expressed. Special thanks 
are due to Drs. MacDougal, Robinson and 
Thorndike. 

The newly elected chairman of Section L is 
Dr. Florian Cajori, the distinguished historian 
of mathematics and professor of the history 
of mathematics in the University of California, 
Berkeley, Calif. 

CAMBRIDGE SESSION ON SOME FUNDAMENTAL 
ASPECTS OF PHILOLOGICAL SCIENCE 
(Report by Mark H. Liddell) 

A special session of those members of Sec- 
tion L who are interested in the philological 
sciences was held on Friday afternoon at the 
Fogg Museum of Harvard University, as pro- 
vided for in the general program. At this 
meeting three papers relating to linguistics 
were presented and discussed. The first paper 


dealt with “Some new scientific data for the 
study of language” and was presented by Pro- 
fessor Mark H. Liddell, of Purdue University, 
as the outcome of investigations into the phy- 
sical nature of certain qualitative variations in 
the vowels of ordinary conversational speech 
under different conditions of stress or accent. 
His conclusions were based upon a study of 
records made by the very sensitive devices for 
sound measurement recently perfected by the 
research staff of the American Telephone and* 
Telegraph Company. They showed that nor- 
mal variations of accent in ordinary conver- 
sation so slight as to be incapable of detection 
by the ear alone were nevertheless definitely 
measurable in terms of corresponding varia- 
tions of energy when the components of the 
sound waves in which they occurred were ana- 
lyzed by Fourier’s theorem. There followed a 
lively discussion of the ultimate possibility of 
an absolute system of phonetics based upon 
purely physical and objective criteria. Pro- 
fessor H. L. Koopman, the librarian of Brown 
University, then read an interesting paper en- 
titled “The unscrambling of BabeL” He il- 
lustrated and analyzed language mixtures that 
had arisen in the commercial intercourse of 
various peoples — jargons such as the Lingria 
Franca of the Levant, the Urdu of the Indian 
Mussulmans, Pidgin English and Chinook. Dr, 
E. S. Sapir, of the Victorian Museum of Ot- 
tawa, added illuminating comments upon the 
native dialects of the American Indians in rela- 
tion to the Chinook jargon. In the last paper, 
“Wellesley experiments in the teaching of lan- 
guage,” Dr. Christian A. Ruckmick, of Welles- 
ley, presented comparative data as to the case 
with which an enthusiastic group of his stu- 
dents of psychology acquired under identical 
teaching conditions a quite unfamiliar natural 
language (Danish) and an artificial language 
(Esperanto) of which they knew nothing when 
the experiment was undertaken. The results 
were somewhat in favor of the latter. The dis- 
cussion of Dr. Ruekmick’e paper turned upon 
the advantages of an international auxiliary 
language. 

It was evident in this first meeting of those 
members of the association who are interested 
in phiological and linguistic science that this 
new branch of the association’s activities is a 
promising field for development. 
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ON THE URGENCY OF RESEARCH 
ON THE GREAT PORTAL TO DIS- 
EASE IN THE BODY 1 

In selecting as the subject of my address on 
this occasion the urgency of research in a line 
along which little progress has been made, I 
am led to do so by considerations which I 
think will appeal to many of my hearers. It 
is, first of all, one which is of transcendent 
importance as an antecedent to any great ad- 
vance in scientific medicine in the near future. 
On looking over the road on which so much 
progress has been made in the last forty years, 
one cannot bat be impressed with the idea that 
all the old lines of research have been developed 
as far as they are capable of yielding results 
commensurate with the expenditure of time and 
energy given to them and that we are now in 
the stage of diminishing returns. The record 
since 1880 is crowded with discoveries in sci- 
entific medicine which will preserve from ob- 
livion those who have made them, but unless 
some new lines of attack on great problems 
are to be thrown open the record for the next 
thirty or forty years will not have to its credit 
similar achievements. A recognition that our 
present methods of research in scientific medi- 
cine are not to give solutions of some of the 
great problems in disease which still confront 
us is already beginning to prevail. The dis- 
tinguished clinician, Sir James MacKenzie, who 
has been during the last thirty years one of the 
keenest students, on the scientific side, of clin- 
ical medicine, is so convinced that scientific 
medicine as now developed is not going to yield 
any further conquests of importance that he 
has been compelled to seek a new line of re- 
search which may give results which will initiate 
a new and great advance in medical science. 
The new line which he has taken is the study 
of the beginnings of disease in the individual, 
that is, a dose and very careful observation of 

1 Address of the vice-president and chairman 
of Section K — Physiology and Experimental Med- 
icine, American Association for the Advancement 
of Science, Boston, December, 1922. 
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the changes in the normal condition long before 
the individual is impelled to consult his physi- 
cian or is aware that anything is wrong with 
him. Sir James hopes that in this way a great 
amount of knowledge may toe accumulated which 
will throw a flood of light on the origin of 
many of the diseases and thus inaugurate what 
may be justly called a great advance in medi- 
cine, comparable with any great advance made 
in the past. 

It k hardly possible to doubt that a careful 
study of the organs of the body as they func- 
tion in the supposedly normal individual, will, 
if systematically pursued, ultimately give a lore 
that will be of inestimable value in determining 
a fundamentally rational treatment of disease. 
The application of our present clinical methods 
is confined almost wholly to the manifestations 
of disease in its more or less pronounced stages 
and the features of the initial stages attract 
the attention of only a very few clinicians. 
Here, therefore, is an almost fallow field, where 
any one who enters to work steadily and system- 
atically may reap a worthy reward for the toil 
of ell his years. This combined with a closer, 
a more thoroughly scrutinizing study of the 
manifestations of disease in its later stages of 
development would result in a very great addi- 
tion to our lore of medicine, and bring us back 
to the ancient Hippocratic role of closely ob- 
serving and recording which, pursued for peri- 
ods during the last twenty-four centuries, has 
made the Art of Medicine of the Western World 
an ornament of our civilization. 

It is, however, doubtful if there is in our 
generation enough of those of the class of which 
Sir James MacKenzie is representative to make 
such an immediate advance in medicine as he 
believes possible. Progress is due to the activi- 
ties of the almost inconceivably few. All the 
ideas, all the knowledge which determines our 
outlook on the physical world and the world 
of life of to-day are based on the results of the 
discoveries and inventions of less than one 
ten-thousandth of one per cent, of the popula- 
tion of the Western World during the last 
three thousand years. Even in the medical pro- 
fession it is the inconceivably few to whom 
all progress in the past has been due. The rest 
have accepted and applied the results of the 
great discoveries of the few. Of the 400,000, 
more or less, who in Europe and America dur- 


ing the last century and a half have been mem- 
bers of the medical profession, how many have 
made, as a result of their researches and ob- 
servations, great additions to our knowledge of 
the causation and treatment of disease? I 
would venture to estimate not more than thirty, 
that is, one out of every 13,000 in the ranks. 
These were the pioneers in the regions of the 
unknown to whom we owe the great generaliza- 
tions which constitute the foundations of what 
we call medical science. Without their achieve- 
ments there would have been no advance in it 
during the last three centuries and medicine 
would still be but a lore of impossible hypotheses 
and theories like that which darkened under- 
standing amongst the physicians of the six- 
teenth and seventeenth centuries. There were 
indeed others who by their observations in their 
own limited field of activity added fact upon 
fact in verification of the great generalization 
and who by their support of these made their 
general acceptance possible, but they would not 
have been of service in any other way to medi- 
cal science had it not been for the great dis- 
coveries of the pioneers. 

To extend this science to-day, to make here 
and there great additions to it, pioneers of the 
same type are still required. Are such now in 
training, or beginning their career, or ready 
to launch some new line of extension? 

Sir James MacKenzie docs not apparently 
think there are or will 'be such, for his Newer 
Medicine is to owe its achievements to organiza- 
tions the members of which will devote them- 
selves to the observation and correlation of the 
facts which may be gained from a continuous, 
systematic study of the very earliest manifesta- 
tions of alteration of function which mark the 
commencement of disease in .the supposedly 
healthy individual. He is apparently extremely 
sceptical of the value of the laboratory by itself 
as a factor henceforth in the advancement of 
our knowledge on the treatment of disease. 
Research on the laboratory side is earned on by 
workers who, he holds, are out of touch with 
the problems in medicine and in consequence 
their contributions offer little in the way of a 
solution of these, which must be undertaken by 
the physicians themselves who are in immediate 
contact with the problems on the purely clinical 
side. 

It must I think be admitted by all who are 
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in touch 'with the present laboratory methods 
associated with the diagnosis and treatment of 
disease that the effort spent in the development 
of -them by a multitude of workers in labora- 
tories and the narrow range of the results ob- 
tained make it appear as if the vast majority 
of investigators concerned believe the gTeat 
problems that can be attacked successfully are 
all solved and that there remains only to be 
developed an ever more and more refined tech- 
nique which will be concerned only with cir- 
cumscribed problems such as the hydrogen ion 
concentration, basic metabolism, new reactions 
of the class of Widal, Schick and Wassermann, 
more exact -methods for the determination of 
sugar, urea, uric acid, ammonia and other com 
stituents of and metabolic products in the 
blood, and so on. These and like matters of 
limited interest and range of application con- 
stitute .the vast majority of the problems which 
are now being investigated if the contents of 
the original papers published in the journals 
devoted to physiology, biochemistry and path- 
ology give a trustworthy indication of the 
character of the research that is being carried 
on in these sciences to-day. 

If even a new subject of more than ordinary 
importance is advanced there soon results a 
multitude of contributions on it, the great ma- 
jority of which deal only with details while 
the central part of the problem is not attacked 
or only incidentally. An instance may be cited. 
On the vitamins, which are all important con- 
stituents of a normal diet and which were first 
made known sixteen years ago by Qowland 
Hopkins, there has been a vast amount of effort 
expended but chiefly or almost wholly on de- 
termining their distribution in different food- 
stuffs and the effects of diets, from which they 
are absent, on animals, all in a statistical or 
empiric fashion, while hut little has been at- 
tempted or accomplished as to their constitu- 
tion although a -basic explanation of their action 
in the body can only be obtained when their 
chemical composition is accurately known. 

Then there is the labor that is directed to 
the determination of hydrogen ion concentra- 
tion in physiological media. From a survey 
of the multitude of contributions on this sub- 
ject which have been made in the last five or 
six years one cannot but believe that an excess 
of emphasis has been placed on it which is not 


justified by the results obtained or any gen- 
eralisations drawn from them. As much also 
may be said of the work that is done on a num- 
ber of problems in immunology. 

It must not be inferred from what has been 
said that I underrate the real value of the re- 
sults of much of the work that has been done 
in these lines. I recognise that they have a 
value, but a value that is not commensurate 
with all the effort expended in obtaining them 
for it involves an emphasis on details which 
should be placed on important problems the 
solution of which would open new and funda- 
mental lines of development in our knowledge 
of living matter in its normal condition and in 
disease. The emphasis placed on details is di- 
verting the energies of a large number of young 
workers of promise away from the more im- 
portant problems in the investigation of which 
they might develop a capacity for adding very 
greatly to our knowledge and -thus achieve a 
career of distinction in research for themselves. 
This attention to details on such a large scale 
at the present time can be justified only on the 
plea that all the great or more important prob- 
lems are solved. Even if they did appear to 
be, it is difficult to believe that a young poten- 
tial Pasteur, Virchow, Lister, Koch, or Ehrlich 
would content himself with the investigation of 
such details and yet I 'believe there are such 
potentialities amongst the younger generation 
of researches who may easily be induced to 
devote all their energies to problems of out- 
standing importance. 

It may be asked: Are there such important 
lines of investigation yet to be undertaken! 
My answer is that there are, and not a few, 
and that, further, more may eventually be 
found than are now conceived possible. The 
chemical constitution and the fundamental ac- 
tion of the vitamins are two of these. There 
are the questions concerning the nature and 
action of the bacteriophagic lysins, our knowl- 
edge regarding the existence of which is the 
product of the activities of several keen young 
workers during the last seven years. The in- 
terpretation of the character, origin and action 
of these lysins in dissolving bacteria win ulti- 
mately depend on the results of research to be 
carried on in .the next few years. Meanwhile, 
it would appear that the bacteriophage is a 
factor in immunity, especially in the intestinal 



m 


Bcimm 


[Von. LYII, No. im 


tract, which may not he classed with the anti- 
bodies which hitherto have been regarded as 
-the only or chief immunizing substances pro- 
duced in the body to resist bacterial invasion* 
The bacteriophage question has, therefore, 
thrust on our attention problems of a high 
order of importance. 

Behind all these problems there are at least 
several which concern the causation of a con- 
siderable number of pathological changes and 
alterations in function in the organs of the 
body. These problems are all related to the 
functions of the intestinal mucosa. Such func- 
tions are only very imperfectly known. One 
involves the absorption of the products of the 
digestion of the foodstuffs. In this absorption 
the mucosa has been, and is still too often, re- 
garded as if it were only a physical membrane 
separating the ‘blood from the intestinal con- 
tents, through which the peptones, amino-acids, 
glycerine and sugars diffuse to reach the vascu- 
lar channels. What we have to set over against 
this physical concept are a few facts the sig- 
nificance, however, of which is not clear. Soaps 
and fats which are colloids enter and go through 
the epithelial cefcls of the mucosa and a number 
of proteins, those of egg yolk particularly, pass 
unchanged readily into them, but how the 
former and the latter are so taken up is still 
unknown or only dimly comprehended. The 
salts of iron and potash can be traced micro- 
chemieally in their passage through the epithel- 
ium and the phenomena involved appear at 
first view to be caused by the simple forces of 
diffusion but on further consideration one must 
postulate that other and more important factors 
are concerned. We know, further, that the 
mucosa, especially of the upper half of the 
small intestine, secretes a number of ferments, 
such as erepsin, invertase, malfcase, lactase, and 
the activator of trypsinogen, enterokinase, and 
•that secretin, the hormone of the pancreas, is 
a product of the duodenal mucosa, but, except 
in the case of secretin, we do not know definitely 
what elements of the mucosa form them. 

This, in brief, comprehends our knowledge 
of the activities of the intestinal mucosa and 
yet how exiguous it is in comparison with what 
may yet be obtained through careful and well- 
directed research. The mucosa is, in its proper- 
ties and functions, something very much more 
than a physical membrane. Because its super- 


ficial layer is composed of living cells it is not, 
it cannot be, a passive element, for the cells 
have, as living units always have, the capacity 
to accept or reject whatever constituents of the 
chyle there may be and this capacity is exer* 
cised by them through the long life of the in- 
dividual. They even maintain themselves 
against the invasion of bacteria of the ordinary 
type. 

This epithelial membrane then has functions 
which make it unique, functions which are not 
performed by any other organ. It is the ab- 
sorbent of practically all that goes to nourish 
the body, a role that involves a variety of activi- 
ties assigned to no other class of cells in the 
body. It prevents also the passage through it 
of the ordinary bacteria of the intestinal cavity 
and of their products, toxic and otherwise, end 
therefore it must be regarded as the first line 
of defense of the body, at its most vulnerable 
point, against disease. As no other structure in 
the body is so much exposed, and constantly 
to bacteria and to invasion by them it is diffi- 
cult to exaggerate its importance in this respect. 

That the cells constituting this membrane, 
battling against hosts of bacteria and subject 
to the action of the products, many and varied, 
of putrefactive fermentation, may finally fail 
to “play up” must naturally be expected. Then 
pass into the circulation some or all of those 
elements which the cells in their fully normal 
condition do not absorb, or if they do absorb, 
do not transfer to the underlying tissues. 

It is not too much to say that in this failure 
on the part of the epithelial cells an explana- 
tion may be found of the origin of a large 
number of diseases of the body. It is my firm 
conviction that arteriosclerosis, hepatic cirrhosis, 
acute yellow atrophy of the liver, nephritis in 
some of its forms, angina pectoris, senile de- 
mentia and dementia precox are all due to 
failure, more or less pronounced, on the part 
of the intestinal epithelial cell -to play its normal 
part. In some eases this failure may develop 
suddenly as in acute yellow atrophy, in other 
oases it may involve a gradually lessened ca- 
pacity of the epithelial cell to reject or neu- 
tralize the products of putrefactive action. 
That dementia precox has this origin is indi- 
cated by the facts that it is frequently asso- 
ciated with intestinal stasis more or less pro- 
nounced and that not unfrequently in this 
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disease there may be atrophy of the testes 
or ovaries, facts that can only be explained 
by supposing that not only this atrophy 
but the degeneration of the cortex are due to 
the action of toxins of intestinal origin. Senile 
dementia, when not of arteriosclerotic origin 
primarily, is probably due to a gradually less- 
ened capacity of the intestinal cells to reject the 
toxic products of putrefactive fermentation. 

The intestinal mucosa must then be regarded 
as the great portal to disease of the body. 
This portal may be completely closed as it is 
in the normal healthy condition of the mucosa 
or it may be gradually or suddenly pushed 
open and disease, chronic or acute, may result 
If this portal could be kept closed always old 
age might be indefinitely postponed and bodily 
vigor maintained for a much longer period than 
it is now. There is no reason to suppose that 
the heart, the skeletal muscles, the liver, the 
kidneys, the nervous system and the endocrin- 
ous organs cannot function indefinitely if they 
are not subject (to toxic action and in their 
normal condition they must be much less sub- 
ject, through any other portal, to bacterial in- 
fections than they are when their condition is 
altered by the access of toxic material absorbed 
from the intestinal cavity. The complete closure 
of the great portal permanently maintained 
would greatly lessen the incidence of disease and 
increase the average length of life. 

It is probable that excess in diet, especially 
in its protein constituents, may task the capaci- 
ties of the epithelial cells and diminish their 
power to react normally, with the result that 
they allow to pass through them, and to the 
underlying tissues and the circulation, the prod- 
ucts of intestinal putrefaction which in their 
healthy vigorous condition (they do not permit 
to enter them. This would explain some of 
the pathological results of a high protein diet. 
It is also very probable that the primary and 
most important action of vitamins in diet is 
on the epithelial cells which, with the glandular 
structures below them, as McCarriaon has found 
in his observations on animals fed on autoclaved 
food, undergo marked atrophic and necrotic 
changes, followed by an extensive invasion of 
the mucosa by bacteria. The changes which 
other organs show in avitaminosis have yet to 
be (E/hown due directly and not indirectly to 


their deprivation of (the vitamins. Once the 
Great Portal is thrown wide open, neuritis, de- 
generative changes in the pancreas, thyroid 
and spleen, atrophy of the 'testes and ovary, 
and hypertrophy of the pituitary and adrenals 
may be of toxaamic origin. Constipation also 
seems to ’be one of the earliest results of avita- 
minosis and its causation may be similarly ex- 
plained. 

The importance then of a thorough knowl- 
edge of the functions of the intestinal mucosa 
and especially of the epithelium covering it 
cannot be overestimated. To obtain that knowl- 
edge is to place us in a position from which 
we can make a great advance in the treatment 
of disease or in the prevention of it, compara- 
ble with any one of the great advances of the 
past in scientific medicine. That knowledge 
can only be obtained by a profound study of 
the epithelial cells themselves, of all the forces 
that are concerned in their normal activities, 
of the character of the proteins and other 
organic elements of which they are constituted, 
of the action of bacterial toxins on them and 
of their defence against them. 

The attainment of all this knowledge is not 
to be an achievement of the very immediate 
future. That would require a number of spe- 
cially trained investigators who would devote 
themselves to intensive research in this line 
for some years. Investigators of the kind 
necessary are rare. They would have to be 
trained as few are being trained to-day in 
physiology, biochemistry, or pathology and this 
could not be accomplished immediately. They 
should acquire an excellent knowledge of chem- 
istry, organic, physical and colloidal, more es- 
pecially of biochemistry, microchemistry, cy- 
tology and the physical forces that obtain and 
operate in, and on the surface of, fluid and 
colloidal systems. They must have also a good 
working knowledge of bacteriology and of the 
technique employed in immunological research. 
Only thus qualified would they be able to under- 
take research on the intestinal mucosa with any 
prospect of obtaining noteworthy results. 

It may be held that the training of such 
researchers is an impossibility because it ap- 
pears to postulate that each of them shall be 
as highly qualified in several sciences as a 
specialist may be in one of them. It may be 
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Admitted that the training necessary to conduct 
successfully research in this line must be of 
a more thorough kind than is undergone by 
those of to-day who are preparing for a career 
in research in any one of the medical sciences, 
but it is not more (than can be exacted of a 
capable student free, but under special direc- 
tion, to give attention for a few years to special 
branches of the several sciences, the knowledge 
of which is required. That there are few so 
trained now is no indication that none can be. 
The training of physiologists, biochemists and 
pathologists has hitherto -been largely deter- 
mined by chance conditions. There has been 
no guidance in it and too often it has been of 
an elementary or very limited kind. Many of 
those so prepared have in their own specialties 
done considerable service in the way of research, 
hut the problems that remain demand of those 
who attack them more thorough and wider 
knowledge albng different lines and in conse- 
quence the preliminary training must hence- 
forth be extended to cover all the different sci- 
ences or branches of them, a knowledge of 
which is concerned in such research. 

Such a training would qualify as well for 
important lines of research in pathology, bac- 
teriology, immunology, physiology, and phar- 
macology, for the highly trained worker is to 
be henceforth as necessary in research in these 
fields as he is in biochemistry, otherwise the 
yield in results of more than a narrow signifi- 
cance will be very scanty. Only thus can the 
blight of spelunculism in the medical sciences, 
which is now in prospect, be prevented. 

To produce these researchers is the duty 
which must be undertaken by those in com- 
mand of the various departments of these sci- 
ences in our leading universities. They must 
exact of the young students under their charge 
a higher standard of attainment if research in 
the causation and treatment of disease is to 
achieve greatly in the coming generation. The 
demand for investigators of ithis type will be 
urgent and insistent in the next two or three 
decades and the failure to train them will re- 
flect on those controlling the advanced teaching 
in these sciences. 

With even half a score of such highly trained 
researchers working in this new field in the 
next few years results would be obtained some 


at least of which would compare in importance 
with those which marked the history of medi- 
cine in the last seven decades. We would then 
have a greatly increased, perhaps a profound 
knowledge of the functions of the organ which 
serves as the Great Portal of disease in the 
body. This knowledge would make possible 
new and highly rational lines of treatment of 
a large number of diseases, it would enable us 
to lessen very greatly their incidence and with 
its aid a regimen might be devised which would 
delay in the individual senescence, and even 
death, it may be, indefinitely. 

The call for research in this line is urgent, 
for only through it is another great advance 
in medicine possible. 

A. B. Maoallum 

McGill University 


BAIRD. THE MAN 1 

The policy of the 'Smithsonian Institution 
under Professor Henry was to disperse as 
widely and freely as possible the worked-up 
material, and to enlist in the process of elab- 
oration the aid and enthusiasm of every Amer- 
ican naturalist, each in his special field. 

To make this policy a success, such as it 
eventually became, required qualifications of 
no ordinary kind. Not only must the work of 
mediation be guided by the most advanced 
biological science of the time, but the individual 
intrusted with it must possess a spirit of im- 
partial liberality, tempered by a sound discre- 
tion in business methods; a thorough knowl- 
edge and just estimate of men; an untiring 
patience to meet the peculiarities and caprices 
of the independent and often one-sided spe- 
cialists whose cooperation was essential ; a 
geniality to enlist the willing but unscientific 
collaborator; and an instant detection of hum- 
bug in every guise. Providentially for the 
future of natural science in this country, the 
need and the man met in the selection of Pro- 
fessor Baird. In qualifications for the work 
he stood preeminent — head and shoulders above 
any man of his time, and perhaps above all 
other scientific men of any time. He joined 

1 One of the addresses given at the meeting in 
commemoration of the one hundredth anniversary 
of the birth of Spencer Fullerton Baird, held in 
the U. S. National Museum on February 8, 1928. 
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to a marvelous faculty for systematizing busi- 
ness a capacity for steady and continuous work 
only limited by hia waking hours. His frank, 
genial and wholly unaffected manner put the 
scientist and the laboring man alike at ease. 
Always busy, he yet always seemed to have 
time for a friendly chat with every comer. His 
memory appeared an inexhaustible storehouse 
of facts on every subject where any desired 
datum lay ready for his use. He knew every 
specialist in the country. Not only did he hold 
amicable relations with scientists actually at 
work, but one might think there was not a 
school boy of extraordinary genius for birds’ 
nesting or fishing on whom he could not lay 
his hands. 

His appreciation of the workers did not stop 
with the recognition of the character of their 
scientific results. It seemed as if in his mind 
be had an epitome of all the characteristics of 
mind and habit of each and every man. In the 
constant necessity of selection for this or that 
task or post, which the always increasing scien- 
tific activity of the time rendered more fre- 
quent from year to year, he was very rarely 
mistaken in his judgment. In his position he 
was called upon to advise in nearly all govern- 
ment appointments which had a scientific bear- 
ing, direct or indirect; and the total number 
of selections which he determined during his 
career must have been many hundreds, and 
have included nearly every available person 
among the younger generation of students. 
The most surprising element in it all, to those 
cognizant of the details, wa*s the calm impar- 
tiality which he brought to the task. No 
thought of self seemed to enter into his calcu- 
lations, To best fit the purpose was his sole 
criterion, the purpose always being the promo- 
tion of science, and it was a very crooked stick 
indeed which was not fitted by him to some 
honorable service, as opportunity served. 
Those who felt themselves the objects of his 
personal regard sometimes halted for a moment 
in comical dismay, perceiving themselves 
frankly moved, like chessmen, in directions 
which they would not themselves have selected, 
and did not altogether like, almost as if they 
were perfect strangers; but an overwhelming 
sense of Baird’s entire devotion to the promo- 
tion of science, his perfect unselfishness, and 
his incomparable good judgment, always car- 


ried the day, and the final outcome never dis- 
credited his generalship. 

These characteristics would have made a 
great administrator anywhere, but there were 
other elements in the problem. It is not so 
bard to select deputies, aids and workers of 
every kind when the work of the selector and 
that of the designated person form duly sub- 
ordinated parts of a general scheme, or the 
parts are so constituted as to be capable of 
purely independent elaboration. But in scien- 
tific work, as every one knows, the spirit of 
emulation is strong; men work often with a 
single object in view, and the glory of its first 
elucidation is necessarily for one alone. Doubt- 
less the substantial amity and concord which 
have prevailed among American naturalists is 
in part due to their scattered distribution, the 
vast and, until recently, virgin fields open to 
research, and the consciousness that there is 
plenty of work to occupy profitably every 
willing student and as many more. In scientific 
as in economic competition the rivalry grows 
more intense as unoccupied ground diminishes. 
Nevertheless, from the earliest times of Amer- 
ican science there have been controversies, and 
naturally these have been more active among 
the leaders. Baird himself having been one of 
the most prolific contributors to the literature 
of systematic zoology in the United States, it is 
evident that in promoting the studies of others, 
and in holding as a trust for the general bene- 
fit the vast collections which passed under his 
control, opportunities must have been numerous 
for giving precedence to the progress of his 
own researches rather than those of others en- 
gaged in the same lines. In such cases, we be- 
lieve, he never hesitated, and the decision 
against himself was in more than one instance 
known by him at the time to be of pecuniary 
as well as scientific disadvantage to his own 
apparent interests. He never spoke of this 
sort of self-denial, and it was in a majority of 
cases known but to a few persons incidentally 
connected with the researches in question. 

If he guided the activity of others as one 
would use impersonal agencies in the pursu- 
ance of a definite end, he was not less exacting 
with himself. He not only offered freely to 
others, sometimes constructive rivals, the raw 
material of research which he controlled, but 
in many oases he put in the hands of those 
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whom he thought worthy his own more or less 
elaborated manuscripts, to use in their inves- 
tigations, thus waiving his own priority in the 
field. His insistence on giving full credit to 
collaborators of every degree, both in publica- 
tions and in records, labels and reports, was 
proverbial. To the tyro treading with uncer- 
tain step the entrance ways of science he was 
ever cordial ; always a friend, guide and helper. 
While Professor Henry lived, the affectionate 
loyalty of Baird to his venerable chief was an 
inspiration to those about him. 

That this faithful cooperation would not 
have been a matter of course with most men, 
however honest in purpose and devoted to sci- 
ence, will be more evident when it is under- 
stood that, notwithstanding the well-known 
views of Professor Henry, enforced by him on 
every possible occasion, a great museum actu- 
ally did grow up on their hands, the inevitable 
result of the scientific activity promoted by 
Professor Baird. This museum, only after 
years of effort, and but shortly before Pro- 
fessor Henry’s death, came to take its present 
semi-independent position, such as he would 
originally have assigned to it. Until this was 
consummated, Professor Henry’s anxieties were 
very great. When, by Professor Baird’s per- 
sistent effort, quiet tact and unremitting labor, 
a distinct organization was finally effected for 
the museum, it was felt by Professor Henry as 
the greatest comfort of his declining years. 
The possibilities of antagonism in such a situ- 
ation are readily perceptible, and nothing 
could testify more clearly to nobility of char- 
acter in both than the fact that such differences 
never germinated between these faithful 
servants of science. 

When Professor Baird succeeded to the 
office, it was with a modesty almost amounting 
to timidity that he spoke of the opportunities 
and duties of the post. His kindly recognition 
of his juniors was only changed by the shade 
of seriousness due to increased responsibility. 
Only those who were engaged with him can 
realise what an amount and variety of labor 
he willingly undertook. During the period of 
Pacific railroad explorations and the activity 
of the Hudson Bay Company’s people, fired by 
the enthusiasm of Kennieott during his sojourn 
in the north, collections and correspondence 
poured in upon Professor Baird in extraor- 


dinary quantity. Not alone was the shedding 
of its horns by the antelope on the western 
plains, or the nesting of the canvas-back 
among Alaskan marshes, the theme of eager 
letter-writing. The professor and the ladies 
of his household might often have been seen 
among the shops seeking novels for the army 
officer at some isolated post, a necktie for a 
northern voyager, or the dress goods for a 
wedding to come off on the banks of the 
Mackenzie during the crisp Arctic September. 
It may be imagined that in his home Mfe Pro- 
fessor Baird was altogether lovable, and we 
can not help saying that not the least of the 
benefits conferred upon American science was 
embodied in the influence which extended from 
that home upon a host of boyish students gath- 
ered from year to year under the brown towers 
of the Smithsonian Institution, slender as to 
their resources, half Bohemian as to their 
living, let loose with little restraint in that 
great disjointed village, the Washington of 
fifty years ago. 

We have dwelt on this occasion not on Pro- 
fessor Baird’s scientific researches, his admin- 
istrative successes, his creation of organized 
scientific agencies, like the Fish Commission 
and the present National Museum, nor on the 
fame and honors which came to him from far 
and near. We have left these things, which 
are evident and accessible, to others, and speak 
here of our impressions of the genius and 
traits of character which moulded his life and 
made it truly great. The latter are embalmed 
in the consciousness of his contemporaries, 
now so few; and are chiefly unrecorded, while 
the former may be found in reports and sta- 
tistics. Two things his experience may be said 
to have lacked: he never had a personal con- 
troversy, nor, so far as we have ever heard or 
had reason to suspect, an avowed enemy. 

WiijjIam H. Dall 

Smithsonian Institution 


THE FOUR HUNDRED AND FIFTIETH 
ANNIVERSARY OF THE BIRTH 
OF COPERNICUS 

Nicolaus Copernicus, philosopher, philan- 
thropist, financial expert and churchman, was 
bom at Thorn, Poland, February 19, 1473. 
Under the patronage of his uncle, a bishop, he 
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received the most thorough education of the 
period, studying mathematics three years at 
the University of Craeow, canon law and as- 
tronomy under Novara at Bologna, lecturing 
himself in Borne in the year 1500, taking up 
medical studies at Padua for four years, 1501- 
1505, and also receiving the degree of doctor 
in canon law at Ferrara May 31, 1503. He 
was his uncle’s private physician until the 
death of the latter in 1512, received the post of 
Canon of Frauenberg, and exerted himself for 
many years as physician to the poor. 

Copernicus laid the main lines of his famous 
theory of celestial orbits about the year 1513, 
but published nothing for many years, though 
endeavoring to test his views with the scanty 
instruments at his command. His great 
treatise, “De revolutionibus orbium ccelestium,” 
was finished in 1530 but not published until 
1543* It, however, had attracted so much atten- 
tion while yet in manuscript that lectures were 
given upon it in Rome much earlier, and the 
theory received the general approval of the 
Pope and hierarchy. “The first copy of the 
great work reached Copernicus on his death- 
bed in 1543, but he was already so low that 
he probably never appreciated that the book 
was marred by a preface by Osiander in which 
he attempted to disarm prejudice by insisting 
on the purely speculative character of the work. 

Copernicus also published a large work on 
monetary reform. 

The Ptolemaic theory which was then in 
vogue regarded the earth as stationary and 
accounted for the apparent motions of the 
planets by a complex system of epicycles. 
Copernicus, following the suggestion of Pro- 
fessor Novara at Bologna, adopted the view 
that the sun is the stationary center of the 
solar system and that the stars are also sta- 
tionary. He failed to introduce the hypothe- 
sis of elliptical orbits for the great planets, 
including the earth, so that he had still to 
retain a number of epicycles of Ptolemy 

If, as Copernicus urged, the earth revolves 
about the sun, the stars ought to show paral- 
lactic evidences of this motion just as a forest 
of trees indicates by the apparent march of 
the nearer stems with the respect to the farther 
ones the motion of the observer. The absence 
of any sensible stellar parallax was for three 
hundred years the difficulty in the way of 
Copernicus’ theory. Furthermore, to many of 


the schoolmen the idea of a mobile earth 
seemed blasphemous. 

The defects of Copernicus’ theory began to 
be removed by the careful observations of 
Tycho Brahe at the observatory at Cassel, 
erected for him by the Landgrave of Hesse- 
Cassel. Kepler, the follower of Tycho Brahe, 
making use of these excellent observations, was 
able to discover his three famous laws: (1) 
That planets travel in ellipses with the sun in 
one focus. (2) That equal areas are described 
by the radii veetores in equal times. (3) 
That the squares of the periods of revolution 
are proportional to the cubes of the mean dis- 
tances. 

Sir Isaac Newton put the capstone on this 
edifioe by his mathematical proof that these 
three laws of Kepler are all consequences of 
the hypothesis of an attracting force of gravi- 
tation varying proportionately to the product 
of the masses, and inversely to the squares of 
the distances separating them. 

The final difficulty of the Copernican theory 
was removed in 1838 by the nearly simultane- 
ous measurement of Bessel and Henderson of 
the parallaxes of the stars 61 Cygni and of 
a Centauri. 

At this time of the four hundred and fiftieth 
anniversary of the birth of Copernicus, it is 
well to reflect upon the momentous consequences 
of the release of the human mind from the 
bonds of blind obedience to preconceived no- 
tions, partly religious and partly superstitious, 
which had made the speculations of the school- 
men so fruitless and had made lifo and prop- 
erty so insecure from the inquisition of those 
who felt themselves responsible for the destruc- 
tion of heresy. Copernicus has left us a model 
of the earnest, kindly, modest student of 
science, content to test and verify before pub- 
lication, but withal concerning himself with 
the profoundest problems of his time. 

The Smithsonian Institution will hold an 
informal meeting at 4 o’clock, February 19, 
for its employees and others who may care to 
attend, at which a brief address will be made 
by the assistant secretary, Dr. Abbot, on Coper- 
nicus and his astronomical theory. The insti- 
tution regards it as very appropriate that sim- 
ilar meetings should be held at that time at 
other seats of learning. 

C. G. Abbot 

Smithsonian Institution 
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SCIENTIFIC EVENTS 

EDWARD JENNER 1 

It is a hundred years since the Temains of 
Edward JenneT were laid to rest in a vault in 
the chancel of Berkeley Church. He died on 
January 26, 1823, and was buried on Feb- 
ruary 3. He had been born in 1749 in the 
vicarage of Berkeley, and spent a large part 
of his professional life in his native village as 
a general practitioner — one of the most illus- 
trious who has ever adorned the ranks of medi- 
cine. His great teacher and friend, John 
Hunter, wanted him to enter on a different 
career; but Jenner was a born naturalist, fond 
of a country life, so that even when, in the 
interests of vaccination, he was persuaded to 
take a house in London, he quickly repented, 
and later on returned to Berkeley. 

The oft-told story of his great conception 
of preventing small-pox by means of cow-pox 
is classical in its simplicity and brevity. In 
his master's surgery at Sodbury he heard a 
countrywoman remark that she could not take 
small-pox because she had already had cow- 
pox. The little incident remained in the mind 
of the busy village doctor for many years, to 
be mused over, discussed with friends lay and 
medical, set aside and returned to with a curi- 
ous mixture of perseverance and dilatoriness 
which was no doubt in his mind when he re- 
marked in his Inquiry that people muy not be 
aware “how often men engaged in profes- 
sional pursuits are liable to interruptions which 
disappoint them almost at the instant of their 
being accomplished. Ultimately, however, in 
1796, he put the matter to the touch — he inocu- 
lated with cow-pox, tested the effect by inocula- 
tion with small-pox, and found that immunity 
had been achieved. The rest of his life was 
devoted mainly to the promotion of vaccina- 
tion. . . . 

The centenary of Jenner’s death follows 
close on that of Pasteur's birth. Their lives 
overlapped by a month, Pasteur having been 
born thirty days before Jenner died. Their 
life's labors were closely related. Apart from 
variolation Avith its serious disadvantages, vac- 
cination was the first example of the operation 
of the principle of individual immunization. 
For the greater part of a century it remained 

l The British Medical Journal. 


an oasis in a desert, and for long there seemed 
no prospect of its further application. Now, 
however, since Pasteur brought into existence 
the science of bacteriology, the sphere of im- 
munization by different methods has been won- 
derfully extended, and the armamentarium of 
preventive medicine correspondingly strength- 
ened. In a remarkable passage in one of his 
books Sir John Simon wrote that “if departed 
great benefactors of our race could now and 
then look down on the harvest fields where 
mankind age after age is gladdened by the 
fruits of their labor, they would in general find 
themselves less remembered than perhaps their 
terrestrial ambitions had desired” ; but, he 
adds, “let the noble compensation be noted 
that often the thoroughness of a reformer's 
victory is that which most makes silence of the 
reformer's fame. For how can men be ade- 
quately thankful for redemptions, when they 
have no present easy standard, no contrast be- 
tween yesterday and to-day by which to 
measure the greatness of them?” That ques- 
tion applies specially to the case of Jenner, 
but neither Jenner nor Pasteur can ever be 
forgotten. It waR, if we recollect aright, in 
an address at the centenary of the death of 
Robert Burns that Lord Rosebery, speculating 
about the duration of personal fame, prophe- 
sied that if there were every hundred years a 
roll call of the famous departed, the “Adsum” 
of Burns would sound clear and strong all 
down the coming time. In the much more pro- 
saic sphere of preventive medicine and the 
benefactions of science, so it will be with Ed- 
ward Jenner and Louis Pasteur. 

THE LONDON ZOOLOGICAL GARDENS 1 

In consequence of the retirement on pension 
of Mr. R. I. Poeock, F.R.S., who attains the 
age of sixty in March after having been super- 
intendent of the Zoological Gardens and cura- 
tor of mammals since 1904, the council has 
rearranged the staff at the gardens. Dr. G. M. 
Vevers, at present a Beit Research Fellow and 
on the staff of the London School of Tropical 
Medicine, has been appointed superintendent, 
and, under the direction of the secretary, will 
be the principal officer there. Mr. D. Seth 
Smith, at present curator of birds and inspector 
of works, has been promoted to be curator of 

l From the London Times. 
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mammalB and birds with a residence in the 
gardens. Mr. E. 6. Boulenger retains his 
ouratorship of the reptiles, but will also be in 
charge of the new aquarium. Miss Cheesman 
remains curator of insects, Dr. Sonntag, 
anatomist, and Dr. Lucas, pathologist, are also 
to be in charge of the sanatorium (which is 
being re-equipped), in consultation with Pro* 
feasor Wooldridge, honorary veterinary sur- 
geon to the society, and the superintendent and 
curators. A panel of experts under the hon- 
orary direction of Professor Leiper, of the 
London School of Tropical Medicine, has 
undertaken the collection and examination of 
the parasites. Dr. R. W. A. Salmons, M.D., 
F.Z.S., honorary radiologist at University Col- 
lege Hospital, has been appointed honorary 
radiologist to the society. 

Mr. R. I. Pocock, the retiring superintendent, 
was formerly on the staff of the British Mu- 
seum (Natural History), an appointment which 
he resigned in 1904 when he went to the gar- 
dens. His chief zoological work until 1904 was 
on arachnids and myriapods, on which difficult 
groups he was a recognized authority. Since 
1904 he has devoted himself chiefly to mam- 
mals, and he has published a large number of 
memoirs in technical scientific journals on the 
classification of many groups and especially 
on the bearing of external characters on the 
systematic position of mammals. For many 
years he has been a regular contributor to the 
Field, on the staff of which he remains, and he 
is the author of a number of papers on natural 
history. He is a vice-president of the Linnean 
Society and was elected to the Royal Society 
in 1911. His knowledge of the species and 
varieties of mammals is very great, and he was 
able to identify any mammal brought to the 
gardens, however rare, almost at a glance and 
to say whether it was new to the collection. 

Dr. Vevers is thirty-three years old. When 
the war broke out he was in his fifth year as 
a medical student at St. Thomas’s Hospital, 
but joined the army at once. In 1915 he was 
sent back from France with other former med- 
ical students in their fourth and fifth years 
and, after qualifying, was given a commission 
in the R. A. M. C., and served in France until 
the middle of 1918, when he was sent home for 
duty in this country. On being demobilized in 
1919 he engaged in private practice fpr a few 


months and was then appointed to the London 
School of Tropical Research* Soon afterwards 
he gained a Beit Memorial Research Fellow- 
ship for work in parasitology* He was hon- 
orary parasitologist to the society for two years 
and already has a good knowledge of the gar- 
dens. In 1921 he was sent on a scientific mis- 
sion to British Guiana, where he was able to 
make some collecting expeditions into the bush. 
He has undertaken to devote his scientific work 
in future to the problems relating to animals, 
including their psychology, which can be better 
studied in a collection of living animals than 
in a museum or laboratory. 

LIST OF SCIENTIFIC PERIODICALS 

At a meeting of the Conjoint Board of Sci- 
entific Societies held at the Royal Society on 
January 24 a definite constitution was given to 
a scheme to prepare and issue a list of all 
scientific periodicals containing the results of 
original research, with an indication of the 
chief libraries in Great Britain where they may 
be consulted. 

As has already been reported in Science, 
an influential committee representing different 
branches of science has been arranging for the 
preparation and publication of a complete list. 
The trustees of the British Museum, recog- 
nizing the importance of the work to scientific 
research and bibliography, consented to allow 
the preparation of the list to be undertaken by 
the staff of the keeper of printed books. Ma- 
terial has been sent in by many scientific socie- 
ties and libraries, and there is good hope that 
the list will be published before the end of the 
year. As the result of a preliminary circular, 
between three and four hundred copies have 
already been subscribed for at £2 each. The 
Carnegie United Kingdom Trust have guaran- 
teed the cost of publication up to £1,000 on 
condition that libraries at a larger number of 
centers in Great Britain than was originally 
intended should be included. Sir Robert Had- 
fleld and Mr. Robert Mond have each given a 
further guarantee of £250. 

The Conjoint Board, after having heard the 
satisfactory progress already made, agreed to 
vest the World List in three permanent trus- 
tees — Sir Arthur Schuster, F.R.S., Mr. Robert 
Mond and Dr. Chalmers Mitchell, F.R.S. — the 
trustees to have complete financial control. 
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but to be advised on the general conduct of tbe 
scheme by the existing committee. 

CORNELL UNIVERSITY SUMMER SCHOOL 
OF BIOLOGY 

A summer school of biology will be estab- 
lished at Cornell University this year. It will 
be conducted under the joint auspices of the 
university’s regular summer session and the 
New York State College of Agriculture. Inten- 
sive courses of study designed particularly for 
teachers and graduate students will be given 
during the six weeks’ summer session from 
July 7 to August 17, and facilities will be pro- 
vided for research throughout the summer. 

This will be a fresh-water school of biology, 
as distinguished from several coastwise summer 
schools in which marine forms of plant and 
animal life are necessarily the principal ob- 
jects of study and demonstration. Teachers 
and investigators in the interior states have 
felt the need of a summer school where the 
materials for the study of biology are the 
same as those which they find available for use 
in their own class rooms and laboratories. The 
neighborhood of Cornell University is said to 
have an extraordinary wealth of such mate- 
rials in both plants and animals. Within easy 
reach of the laboratories are fresh-water lakes 
and marshes, salt springs, marl springs, marl 
bogs, peat bogs, extensive and deep ravines 
with numerous waterfalls and upland woods 
and fields overlying either sandy or heavy soils. 
Some of these soils are impregnated with lime 
and some are not. Within a radius of two 
miles of the Cornell campus there is a variation 
of more than a thousand feet in altitude, so 
that the plants and animals in this small area 
belong to several different life zones. 

Biology has been studied intensively at Cor- 
nell ever since the time of Louis Agassiz, who 
was a teacher there fifty-five years ago. One 
result of this sustained interest has been to as- 
semble there a wealth of laboratory material, 
including some unique collections of plant and 
animal specimens, and a complete working 
library, all of which will be available for those 
students who are prepared to use them. 

As far as possible the staff of the school 
will be composed of professors who are mem- 
bers of the regular faculty of the university. 


The teachers will include Professors 0. F. 
Curtis, A. J. Eames, H. M. Fitzpatrick, A. C. 
Fraser, W. C, Muenscber, H, H. Whetzel and 
Karl M. Wiegand in botany, plant pathology 
and plant breeding; Professors J. C. Bradley, 
0. A. Johannsen and Robert Matheson in en- 
tomology; Dr. B. F. Kingsbury in animal his- 
tology and embryology; Dr. W. A. Hagan in 
pathology and bacteriology, and Professors 
Hugh D. Reed and Albert H. Wright in 
zoology. 

THE MEDALS OF THE AMERICAN GEO- 
GRAPHICAL SOCIETY 

The American Geographical Society an- 
nounces the award of the Charles P. Daly 
Medal for 1922 to two recipients: Major Gen- 
eral Adolphus Washington Greely and Ernest 
de Koven Leffingwell. The Cullum Geograph- 
ical Medal for 1922 has been awarded to Ed- 
ward A. Reeves, map curator of the Royal 
Geographical Society, London, and director of 
the School of Surveying. The inscriptions 
upon the medals themselves briefly indicate the 
reasons for the award in each case. They are 
as follows: 

Adolphus Washington Greely 
1922 

He commanded an Arctic expedition the results 
of which are among the imperishable records of 
polar discovery; and he subsequently rendered 
distinguished public service as chief of the United 
States Signal Corps. 

Ernest de K. Lefeingwell 
1922 

For producing the first accurate chart of a 
part of tho Arctic coast of Alaska and for sus- 
tained and original investigations in Arctic 
physiography. 

Edward A. Reeves 
1922 

In honor of his substantial achievements in 
geographical surveying. By devising and im- 
proving instruments and methods he created new 
standards in the field of scientific exploration. 


SCIENTIFIC NOTES AND NEWS 

Dr. Edward E. Barnard, professor of as- 
tronomy in the University of Chicago and as- 
tronomer of the Yerkes Observatory, died on 
February 7 at his home at Williams Bay, aged 
sixty-five years. 
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Bernhard Eduard Febnow, first chief 
forester of the United States, died at Toronto 
on February 6, aged seventy-three years. In 
1898 he became dean of the School of Forestry 
at Cornell University. After the closing of 
the school by the legislature in 1907, he became 
dean of the faculty of forestry at the Univer- 
sity of Toronto, retiring as professor emeritus 
in 1919. 

Wilhelm Konrad Roentgen, professor of 
physics in the University of Munich, who ob- 
tained in 1895 a world-wide reputation by the 
discovery of the X-rays, has died in Munich 
at the age of seventy-seven years. 

Dr, Johannes Orth, the distinguished 
pathologist, and successor of Virchow at the 
Berlin Pathological Institute, died on Feb- 
ruary 13 within a few hours of his sevonty-sixth 
birthday. 

Professor A. A. Miohelson, of the Univer- 
sity of Chicago, was awarded the gold medal 
of the Royal Astronomical Society for the “ap- 
plication of the interferometer to astronomical 
measurements,” at the annual meeting of the 
society in Burlington House, London. Pro- 
fessor Michelson, being unable to attend per- 
sonally, was represented by Post Wheeler, 
chancellor of the American embassy. 

Dr, J. Paul Goode, of the University of 
Chicago, was presented with the Helen Culver 
gold medal at a meeting of the Geographic 
Society of Chicago on January 26. 

Professor Douglas W. Johnson, of Colum- 
bia University, has been elected a foreign 
member of the Swedish Society for Anthro- 
pology and Geography. 

Physicians, graduates of Northwestern Uni- 
versity and students under Dr. Winfield Scott 
Hall, professor of physiology at Northwestern 
University School of Medicine, Chicago, gave a 
dinner in his honor at the Plaza fro: el, Dan- 
ville, on January 17. 

Dr. T. Wayland Vaughan has been elected 
president of the Washington Academy of 
Sciences. 

Henry Solon Graves, dean of the forestry 
school of Yale University, was elected president 
of the American Forestry Association at its 
meeting in Boston. 


Dr. A. S. Hitchcock, of the Bureau of 
Plant Industry, has been elected president of 
the Biological Society of Washington for 1923. 

The following officers of the State College, 
Pennsylvania, Branch of the American Asso- 
ciation for the Advancement of Science have 
been elected for 1923 : Chairman , C. R, Orton ; 
vice-chairman, R. D. Anthony; treasurer , J. E. 
DeCamp ; on the executive committee , Miss 
Edith P. Chaco and D. C. McFarland. The 
tenure of office of secretary is for four years 
and the present term does not expire until 
1924. The other offices are filled each year. 

Professor W. P. Wynne has been nom- 
inated to fill the office of president of the 
Chemical Society, London, which will be va- 
cated by Sir James Walker. 

Dr. W. H. Eccles, professor of electrical 
engineering at the City and Guilds of London 
Technical (School, and vice-chairman of the 
Wireless Telegraphy Commission, who succeeds 
Admiral of the Fleet Sir Henry Jackson as 
president of the Radio Society of Great Britain, 
delivered his presidential address to the society 
at the Institution of Electrical Engineers on 
January 24. 

Professor Filibert Roth, head of the de- 
partment of forestry of the University of 
Michigan, whose resignation from the faculty 
has been accepted with regret by the regents, 
will remain with the university until the close 
of the present academic year. 

Professor William Nikolai Boldyreff has 
taken a position at the Battle Creek Sanita- 
rium, where he will conduct research along 
lines similar to those followed by him with 
Pawlow in Petrograd. Professor Boldyreff 
was an assistant to Pawlow from 1902 to 1912. 
From 1912 to 1917 he was professor of phar- 
macology in Kazan, Russia. 

Dr, J. C. McLennan, professor of physics 
at the University of Toronto, has been granted 
a leave of absence for the remainder of the 
school year. He will visit important labora- 
tories of Great Britain, France and Holland, 
returning in September in time for the meeting 
of the British Association for the Advancement 
of Science, which meets this year at the Uni- 
versity of Toronto. 

DR. William Walter Oort, associate pro- 



202 


SCIENCE 


[You LVII, No. \m 


feasor of helminthology in the Johns Hopkins 
School of Hygiene and Public Health, has been 
appointed exchange professor in parasitology 
in the Peking Union Medical College for the 
academic year beginning October, 1923. Pro- 
fessor Cort will also study hookworm disease 
in South China. Dr. Ernest C. Faust, associate 
professor of parasitology at the Union Medical 
College, will exchange professorships with Dr. 
Cort. 

Dr. Bi£la Schick, professor of pediatrics at 
the University of Vienna, gave the Cutter lec- 
ture on preventive medicine at Harvard Uni- 
versity on February 8. His subject was “The 
prevention and control of diphtheria.” 

The seventh Harvey Society lecture to be 
given at the New York Academy of Medicine 
on Saturday evening, February 24, 1923, will 
be delivered by Dr. Leon Asher, professor of 
physioldgy in the University of Berne. HLs 
subject will be “The building up of the organ- 
ism by chemical and nervous coordination and 
regulation.” The lecture by Dr. E. V. Cowdry, 
of the Rockefeller Institute for Medical Re- 
search, on “The significance of the internal 
reticular apparatus of golgi in cellular physi- 
ology,” has been postponed until Saturday 
evening, March 10. 

Professor Sommerfeld will give the fol- 
lowing course of lectures at the Bureau of 
Standards from March 2 to 9: “Introduction 
to quantum theory and its place in modern 
physics,” March 2; “Quantum theory of spec- 
troscopy, Balmer spectrum of H, etc.,” March 
3; “Atomic structure of the chemical elements,” 
March 5; “Wave theory and quantum theory,” 
March 6; “The significance of quantum num- 
bers, azimuthal, radial, equatorial, inner, etc.,” 
March 7 ; “Zeeman effect, theory of magneton,” 
March 8 ; “Line structure in complicated spec- 
tra,” March 9. 

Professor R. A. Emerson, head of the de- 
partment of plant breeding at Cornell Univer- 
sity, lectured before the Ohio chapter of the 
Sigma Xi Society on January 31 on “The 
mechanism of organic heredity.” 

Dr. Evarts A. Graham, professor of sur- 
gery in the Washington University School of 
Medicine, has accepted an invitation from the 
California Academy of Medicine to speak on 


the “New phases of thoracic surgery.” He held 
a clinic at the Leland Stanford University on 
February 9 on thoracic surgery, and a clinic 
on gall bladder surgery at the University of 
California on February 10. 

Dr. E. F. Phillips, of the U. S. Bureau of 
Entomology, gave an address on “Research in 
bee-keeping with practical applications,” be- 
fore a joint meeting of the Purdue Chapter of 
Sigma Xi and the Purdue Biological Society 
at Lafayette on February 1. 

Dr. E. H. Starling will deliver the Harveian 
lecture of the Royal College of Physicians, Dr. 
J. H. Abram, of Liverpool, the Bradshaw lec- 
ture, and Lieutenant Colonel William Glen 
Liston, C.I.E., the Milroy lectures in 1924. The 
Milroy lectures for this year will be delivered 
by Dr. W. G. Savage, on “Canned foods in 
relation to health,” on February 22 and 27 and 
March 1 ; the Goulstonian lectures, by Dr. 
Geoffrey Evans, on “The nature of arterio- 
sclerosis,” on March 6, 8 and 13, and the Lum- 
leian lectures, by Dr. Arthur J. Hall, on March 
15, 20 and 22, on “Encephalitis lethargica.” 

A committee has been formed to establish a 
memorial to Benjamin Harrison, the village 
geologist and prehistoric archeologist of 
Xghtham, Kent, England, who died in 1921. 
The first meeting of the committee was held at 
the Royal Anthropological Institute in Novem- 
ber, 1922, under the presidency of Lord Ave- 
bury. Donations will be received by the treas- 
urer, Mr. de Barri Crawshay, Rosefleld, Seven- 
oaks (Kent). 

The Wellcome Historical Medical Museum, 
London, has arranged a special exhibition of 
personal relics, pictures, engravings, drawings, 
documents, manuscripts and letters relating to 
the discovery of vaccination, in connection with 
the commemoration, on January 26, of the cen- 
tenary of the death of Dr. Edward Jenner. 
The exhibition will be open for some months. 

The centennial of the birth of the surgeon, 
Friedrich von Esmarch, who died at Kiel in 
1908, occurred on January 9, 1923. 

Robert Moran, Puget Sound shipbuilder, 
has given to the University of Washington a 
$12,000 towing boat, the Rosario , to be used 
at the university's Puget Sound biological sta- 
tion, at Friday Harbor, Washington, in dredg- 
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ing for deep-sea biological specimens. This is 
the third offer which Mr. Moran has made to 
the university. In donating a park at Mount 
Constitution to the state of Washington, he 
expressly reserved the right of the university 
to make use of this tract for scientific and edu- 
cational purposes. Later when the university 
was seeking to find a larger and more effective 
property for its biological station, he offered 
the regents, as a gift, the valuable property 
known as Obstruction Island. Meanwhile, the 
government had given to the university the 
Point Caution military reservation of four 
hundred and eighty-five acres, which was more 
favorable from a scientific standpoint. 

Dr. Lee be Forest, the inventor of the 
^audion” and other improvements in radio ap- 
paratus, has established a fund for the pur- 
chase for Yale University of a library devoted 
to radio matters, which will be of service to 
those engaged in study and research in this 
field. He has also established a fund to pro- 
vide for a course of twelve lectures to be given 
each year for the benefit of advanced students 
and members of the staff. It will be possible, 
with the aid of this fund, to invite to Yale 
University each year a number of leading ex- 
perts to supplement the work of the regular 
courses offered by the university. For the 
present year, beginning in February, the lec- 
tures will be given by the following men : 
George A. Campbell, American Telephone and 
Telegraph Company; Lloyd Espenscheid, 
American Telephone and Telegraph Company ; 
Commander S. C. Hooper, United States 
Navy; Dr. Albert W. Hull, General Electric 
Company; Professor John Morecroft, Colum- 
bia University, and L. E. Whittemore, Bureau 
of Standards. Dr. de Forest will speak on 
“Wireless” at the eighth annual meeting of the 
Yale Engineering Association, which will be 
held at the New York Yale Club on February 
1. Apparatus will be installed and a demon- 
stration given. 

The New York State Museum is again offer- 
ing to the public a course of lectures on sub- 
jects of general and public interest. They are 
given in the rooms of the museum in the State 
Education Building on Friday afternoons at 4 
o’clock. The schedule of lectures is as follows : 
January 12, “A naturalist in the Adirondacks,” 


by Homer D. House, state botanist; January 
19, “Indian medicine and medicine men,” by 
Arthur C. Parker, state archeologist; January 
26, “Origin and evolution of the insects,” by 
Ephraim P. Felt, state entomologist; February 
2, “Are we still living in the glacial period!” 
by John H. Clarke, state geologist; February 
9, “Where are we from?” -by John M. Clarke; 
February 16, “What the salamanders do,” by 
Sherman C. Bishop, state zoologist; February 
23, “The story of petroleum in New York,” by 
C. A. Hartnagel, assistant state geologist; 
March 2, “Insects and wireless,” by Ephraim 
P. Felt ; March 9, “The great Devonian forest,” 
by Winifred Goldring, state paleobotanist ; 
March 16, “Mastodons and mammoths,” by 
Sherman C. Bishop; March 23, “The back- 
ground of New York history,” by John M, 
Clarke ; March 30, “Wild flowers and their pro- 
tection,” by Homer D. House. 

One hundred thousand dollars of the 
$200,000 legacy left to Harvard by the late 
Hiram F. Mills, of Quincy, to establish the 
Elizabeth Worcester Mills fund with its income 
dovoted to the investigation of the origin and 
cure of cancer, has been received. This income 
will aid the work of the Harvard Cancer Com- 
mission which is carrying on extensive research 
in the new John Collins Warren Laboratory 
adjoining the Huntington Memorial Hospital. 
It is expected that the bequest will make possi- 
ble a much more detailed investigation of the 
constitutional effects of radium and especially 
of the high-powered X-ray machine designed 
by Professor William Duane and installed in 
the new laboratory for the treatment of cancer 
cases. 

Dr. G. J. Esselen, Jr., chairman, cellulose 
division, American Chemical Society, writes 
that Dr. C. J. West, chairman of the com- 
mittee on bibliographies of the Technical Asso- 
ciation of the Pulp and Paper Industry, has 
kindly offered to act for the Cellulose Division 
of the American Chemical Society as a receiv- 
ing center for bibliographies relating to any 
branch of cellulose chemistry. It is hoped 
that all of those having such bibliographies 
will send a copy to Dr. West, the National 
Research Council, 1701 Massachusetts Avenue, 
N. W., Washington, D. C. Dr, West has kindly 
offered to assemble all material received and 
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make it available to any one interested. It is 
hoped that a large amount of duplication of 
effort ean be avoided in this way. 


UNIVERSITY AND EDUCATIONAL 
NOTES 

The will of the late John McMullen, of Nor- 
walk, Conn., and New York, was upheld by a 
jury in the Superior Court on February 7. 
A compromise was reached, but no details were 
given out. Under the will the bulk of the 
$2,000,000 estate goes to Cornell University. 

Mr. Dan Radcuffe, the shipowner, of Car- 
diff, has promised to give £50,000 in 3% per 
cents, for the benefit of the University of Wales 
in honor of the Prince of Wales. 

Dr. Thomas Stookham Baker, formerly 
professor of German in the Johns Hopkins 
University and director of the Jacob Tome 
Institute, has been elected president of the 
Carnegie Institute of Technology, where he has 
been since 1919 secretary of the institute and 
acting president since the resignation a year 
ago of Dr. A. A. Hamerschlag. 

Dr. Otto M. Smith, formerly in charge of 
research for the Roseville Chemical Company, 
Roseville, Indiana, has been appointed assistant 
professor in quantitative chemistry at Iowa 
State College. 

Professor F. Trendelenburg, of Tubingen, 
has refused a call to the University of Berlin 
to serve as the successor of Rubner for the 
chair of physiology. A call has been sent to 
Dr. Franz Hofmann, of Bonn. 

Professor H. Poll, of the University of 
Berlin, has been appointed professor of general 
biology and the theory of heredity. 

Dr. Pottevan, senator, has been elected pro- 
fessor of general hygiene in its relations to 
industry in the Paris Conservatoire National 
des Arts et Metiers. 


DISCUSSION AND CORRESPOND- 
ENCE 

REACTION TIME AND FATIGUE 
The personal equation in star transits is 
due to the coordination of eye, hand and brain 
of the observer. Its absolute amount is difficult 
to determine, as artificial transits must always 
lack some features of the usual observing con- 


ditions. Fortunately it does not affect most 
of our right ascension results, since they are 
derived from the differences of transits, in 
which the effect is eliminated, if it is constant. 
In longitude campaigns, also, the difference 
of personal equations can be eliminated by 
exchanging stations. 

We can not determine absolute clock cor- 
rections, nor absolute clock rates without taking 
account of personal equation and its constancy. 
For the mean daily rate of a clock, derived 
from successive observations of the same stars, 
the equation eliminates, if it is constant. For 
hourly rates, derived from successive clock cor- 
rections during a night, the question of va- 
riability of personal equation needs considera- 
tion. Variation might be produced by fatigue 
or other physical conditions. 

There are traditional stories in astronomical 
practice of observers who indulged in the ex- 
cessive use of strong stimulants, such as coffee, 
in excessive smoking and, possibly, taking into 
account the origin of these stories, in Pilsener 
for the contrary reflex, and then proceeded to 
determine the effects upon observations. Large 
accidental variations would be anticipated, 
rather than systematic changes, with such ab- 
normal deviations from the habits of rational 
observing. 

In the series of observations recently com- 
pleted here for the purpose of testing a pos- 
sible diurnal periodic term in clock perform- 
ance, the test of change in personal equation 
emerges as a by-product. The test is a deli- 
cate one, and it is only by assembling a rela- 
tively large mass of material that s reliable 
conclusion can be reached. 

Six hours of continuous observing have been 
included on each of twenty-four nights during 
a complete year, nearly two thousand transits in 
all. For the usual night of about four hours’ 
interval no sensible amount of physical or men- 
tal fatigue is commonly experienced. Perhaps 
it is the consequence of more than forty years 
of observing that renders an observer sensi- 
tive to real fatigue at the close of six hours of 
work. Ordinarily it would not be considered 
wise to continue work when the precision of 
the results might be affected by physical con- 
ditions, but the requirements of this special 
problem made it advisable to use these long 
periods. 
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In the closing error of a cycle of observed 
dock rates, where each pair of successive hours 
ef ! right ascension has been employed, with 
invariably the same stars in each hour, there 
are four conditions to consider, as influencing 
the results* 

The errors of the adopted right ascensions 
enter every computed hourly rate, but these 
errors are completely eliminated in summing 
up the cycle. 

Progressive change in instrumental correc- 
tions would produce progressive changes in 
computed clock rates, if undetected, and the 
performance of the meridian instrument ha* 
consequently received careful and rigorous 
treatment in this special series. 

The difference between clock corrections ob- 
served at sunset and sunrise may be due to 
special conditions affecting the observed re- 
sults at these two epochs of the day, or to a 
diurnal variation in the clock rate. 

Progressive change in personal equation 
during the night would produce a computed 
change of observed dock rates. 

The closing error of this series will l>e as- 
sumed to be due to either one or both of the 
last two conditions enumerated. 

The summation of the observed clock rates 
gives the following means for successive pairs 
of hours from 9 P. M. to 3 A. M. The means 
are the excesses of observed hourly rates over 
the average daily rates of the clock at the 


corresponding epochs. 

s. 

First two hours, excess — 0.002 

Second two hours, excess — 0.003 

Third two hours, excess +0.005 

Fourth two hours, excess +0.005 

Fifth two hours, excess — 0.000 

Mean +0.001 

Average ±0.003 


The probable error of observation for a rate 
from two successive hours, as summed up, is 
±0. # 902. The deviations from the> mean of 
all are evidently fortuitous and there is no 
real progressive change such as would be due 
to the effect of fatigue or to periodic varia- 
tion of the dock rate, unless these two effects 
balance each other. 

The constancy of the reaction time, assuming 
uniform performance of the dock, should inter- 
est psychologists and physiologists, and the 
measure of its variations within errors of less 


than one one-hundredth of a second can be 
confirmed by other observers. 

R. H. Tucker 

Lick Observatory 

PHYSIOLOGY OF STOMATA OF RUMEX 
PATIENT1A 

The behavior of the stomata of Eumex pa- 
tientia has been studied for the past two years 
and, although the work has not been completed, 
the data at hand are sufficient to warrant the 
following conclusions: 

1. The stomata dose completely at night 
and check water loss from the intercellular 
spaces of the leaf. 

2. When open the stomata modify the rate 
of water loss from the intercellular spaces of 
the leaf in proportion to changes in their 
perimeters, not to changes in their areas. 

3. Light is the most important environment- 
al factor, while acidity and the amount of water 
in the guard cells are the two internal condi- 
tions directly concerned with stomatal move- 
ments, 

4. The guard cells contain green plastids 
which are structurally, physiologically and 
genetically different from the ehloroplasLs of 
the mesophyll. 

5. The starch-sugar change in the guard 
cells is an equilibrium reaction and the point 
of equilibrium is shifted by changes in acidity. 
The guard cells change in acidity more readily 
than the mesophyll cells because their buffer 
content is low. 

6. The series of changes which result in the 
opening of the stomata is as follows: 

(a) In the morning the light changes I he 
acidity of the guard cells. 

( b ) This change in acidity makes conditions 
more favorable for the hydrolytic action of 
diastase. 

( o ) The diastase in the guard cells changes 
the starch to sugar. 

(d) The formation of sugar results in an 
increase in the osmotic pressure of the guard 
cells. 

(a) Water enters the guard cells from the 
epidermal cells which do not change in pressure 
and causes them to swell. 

(/) The swelling of the guard cells causes 
them to open because the thickened cell wall 
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around the pore stretches less than the thinner 
parts of the cell wall* 

This series of changes does not take place 
if the leaves are wilted. If wilting occurs after 
the guard cells are open the point of equi- 
librium is shifted so that the sugar changes to 
starch and the guard cells close. If the leaves 
remain turgid the guard cells remain open un- 
til darkness and close by a reversal of this 
aeries of changes. These changes can be made 
to go in either direction by experimentally 
changing the acidity of the guard cells. 

J. D. Sayre 

Department op Botany, 

Ohio State University 

A BOTANICAL SPELLING MATCH 
“Can one imagine a botanical or an entomo- 
logical spelling match?” ‘<Could ‘aster’ or 
‘grasshopper’ be drawn in recognizable detail 
by the contestants ?” These are two of the 
questions asked by Dr. C. E. Waters in Science 
for November 24. 

The writer can not answer for entomology 
but he can for systematic botany. Formulae 
may be used to express the structure of flowers. 
For example, the flower formula of the Bora- 

S R 

ts) • — © ® 

ginacece can be written Ca Co P , of the 
Liliaceee Ca 3 Co 3 S° P®. In this way formu- 
lae may be written for families, genera and 
species. The flower formula expresses con- 
cisely the following features: number of parts 
in the flower, kinds of parts, arrangement of 
parts, something of the shape of the flower and 
the position of the flower in evolution. On 
hearing or reading such a formula the struc- 
ture and shape, as well as the taxonomic posi- 
tion, of the flower are immediately brought to 
mind. Surely it would not be difficult to 
imagine a spelling match in a class in sys- 
tematic botany! 

Herbert C. Hanson 
Department op Biology, 

University op Arizona 


SCIENTIFIC BOOKS 
A GUIDE BOOK OF THE GEOLOGICAL 
SURVEY 

The fifth volume of the series of guide books 
of the western United States which our national 


geological survey has been producing in the last 
seven years is as attractive as its predecessors. 

It deals with that portion of Colorado and 
Utah which is served by the Denver and Rio 
Grande Western Railway, a region visited by 
more tourists than any other portion of the 
country west of the Mississippi. To them this 
book would be a boon if it could be brought 
to their notice* Being an official publication 
bound in a grey paper cover it is not apt to be 
as widely known as it would be were it pub- 
lished by an enterprising publishing house, 
bound in bright red cover, placed in all the 
book stores, and mentioned in many magazines 
and circulars. But it is worthy of wide pub- 
licity because of its excellence. Campbell has 
beaten Baedeker at his own game. The bode 
is charmingly written, beautifully illustrated 
and furnished with excellent maps. 

The main part of the text presents in clear 
manner the succession of events which have 
resulted in the present Colorado and Utah. 
It does not go back just a few months or years, 
but begins far enough back to include the whole 
history of the region from earliest archman 
times till 1922 A. D. 

The foot notes in fine print contain the side 
lights on the main circuit. They deal with eco- 
nomic statistics, histories of individuals, ex- 
planations, definitions and illustrations of the 
main theme and are hardly less interesting or 
important than the main theme. 

The central topic — the present constitution* 
structure and (topography of the country and 
the forces which have produced them — is pre- 
sented in a clear manner as entertaining as the 
talk of a clever man at a club. University 
students in that part of the country will no 
doubt use the volume as a text book since it 
may be obtained of the United States superin- 
tendent of documents for one fourth the price 
necessarily charged for the average geology, 
and since it is so practical and interesting. 
The average geological text book has the dis- 
advantage of jerking the mind from one part 
of the world to the other for illustrations. This 
book illustrates point after point right on the 
spot In the regions treated the reader can see 
nearly every principle of the earth’s history 
strikingly set forth. 

To apply geology to a definite locality is an 
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excellent practice. It tends to take the science 
out the realm of theory and place it in that 
of reality and give it “a local habitation and a 
name.” 

Fortunate is the man who in spite of other 
pressing duties, finds time to read this book 
through and in this manner adds to the pleasure 
of former or coming trips in this region. 

If further editions are brought out it would 
be well to name the formations shown in pic- 
tures and sections. For example in Plate XXI 
is Lyons sandstone of the Pennsylvania Sys- 
tem seen at the gateway of the Garden of the 
Gods. In Figure 10, p. 37, why should “N” 
indicate Morrison, “B” Fox Hill, “T” 
Pennsylvanian, etc.t Why use one series of 
signs to indicate another series? Why not write 
down directly the name of the formation in- 
dicated and so all through this and the ma- 
jority of works on geology? This old custom 
of using one sign to represent another sign is 
the geologist's way of whipping the devil around 
the stump. The direct action plan will help 
to drive away ignorance in geological matters. 

A sketch map of Corona and the Denver 
and Salt Lake Railroad might well replace one 
of the two illustrations of Castle Rock (p. 21 
and 26). 

The present writer may be excused in in- 
quiring why the state museum was not men- 
tioned on p. 6. 

Suggestions such as the above are mere in- 
cidents. As a whole (the book is delightful and 
valuable and people who discover it will be 

indeed fortunate. . „ ^ 

A. R. Crook. 

State Museum, 

Springfield, Illinois 

SUGGESTIONS FOR A WORLD-CODE 
OF PLANT NOMENCLATURE 

The trend of a recent discussion in The 
Journal of Botany (London, 1921, 163, 289; 
1922, 111, 129, 199, 266, 313) suggests that the 
time is ripe for an attempt to secure world- 
wide agreement on plant-nomenclature. It has 
been shown that the divergence between the 
Type-basis Code and the International Rules 
leads to dual nomenclature in one out of every 
nine species of Phanerogams, apart from any 
differences in generic concept (op. cit. 1922, 
129-131). Few will deny that such a state of 


affairs seriously handicaps the progress of 
systematic botany, since it necessarily results 
in much time, which might otherwise have been 
devoted to taxonomic work, being occupied 
with questions of nomenclature. 

Is it not possible to combine the best features 
of both codes? An excellent summary of the 
chief differences between them has been given 
by Mr. A. S. Hitchcock (op. cit. 1922, 316). 
These concern (1) the type-concept; (2) the 
starting-point or points of nomenclature for 
certain groups of non-vascular plants; (3) 
nomina conservata; (4) publication of genera; 
(6) priority of position; (6) validity of homo- 
nyms; (7) duplicate binomials; (8) Latin 
diagnosis. 

To deal with the less controversial points 
first: No. 7 is surely of little moment. Per- 
sonally, after considering the arguments for 
and against, I am now in favor of accepting 
duplicate binomials, on the ground that the 
advantage of preserving the earliest specific 
name outweighs all other considerations. 
Duplicate binomials are less open to objection 
than many names which are treated as valid 
under the International Rules. No. 2 is a 
matter for the cryptogamists concerned: if 
they can arrive at an agreement, so much the 
better; but, if not, why should this stand in 
the way of agreement on other points? As 
to No. 8, many Internationalists now con- 
sider that Art. 36, which made a Latin diag- 
nosis obligatory, should be revoked. 

In regard to No. 4, publication of genera, 
the Rules treat a generic diagnosis (or refer- 
ence to a former diagnosis of the group) as 
obligatory: otherwise it would be open to any 
name-monger to establish an unlimited num- 
ber of new genera, without the slightest indi- 
cation of their generic characters, by merely 
mentioning the names of speoies included in 
them. Surely no group should be recognized 
unless its diagnostic characters have been giv- 
en. On the other hand, the Code requires that 
a generic name should be associable with a 
binomial specific name, this being essential 
under the type-system. Are not both require- 
ments reasonable? For the complete defini- 
tion of a genus, both its diagnostic characters 
and the species included in it should be stated. 

There remain for consideration (1), the 
type-concept; (3) nomina conservata; (5) 
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priority of position ; and (6) validity of homo- 
nyms. These questions are closely connected. 

As has been pointed out, the type-concept 
is not contrary to the International Rules. 
One obstacle to its adoption by International- 
ists, however, is the rigid manner in which 
it has been applied. Provided that wholesale 
changes in generic nomenclature are avoided 
by the recognition of “substitute types,” as 
suggested by Mr. Hitchcock, there seems no 
reason why the type-concept should not be 
explicitly incorporated in the International 
Rules. 

The chief difficulties are connected with 
“nomina conservata” and homonyms. It seems 
certain that “nomina conservata” will retain 
a place in any International Rules of the fu- 
ture. But the present list admittedly contains 
some generic names which should not have 
been included. And the Type-basis Code rec- 
ognizes that the strict application of the law 
of priority may cause inconvenience by dis- 
placing well-known names, and provides for 
exceptions through Art. 6. Hence there is no 
difference of principle involved, and it is mere- 
ly a question of deciding what names should 
be included in the list. This task might be 
entrusted to a joint committee, as suggested 
by Mr. Hitchcock (op. cit. 1922, 318). Among 
names which might be deleted from the list 
are cases of wrong application of generic 
names such as Allionia Linn, emend. Choisy 
(op. cit. 1922, 314) and those of unimportant 
genera with few species. 

The present provisions of the International 
Rules in regard to homonyms are admittedly 
unsatisfactory, as they make the validity of a 
homonym dependent on the non-validity of the 
first use of the name, which may he a matter 
of opinion (op. cit. 1922, 133). Under the 
Type-basis Code, on the other hand, many 
well-known generic names are replaced on the 
ground of their being homonyms, which is 
equally unsatisfactory. It is therefore sug- 
gested (1), that all specific homonyms should 
be treated as non-valid; (2) that such well- 
known generic names as are homonyms should 
in the discretion of the proposed committee be 
placed on the list of nomina conservata; (3) 
that all other generic homonyms should be 
treated as non-valid. 

Priority of position is an extreme extension 


of the principle of priority and might well be 
abandoned in the interests of general agree- 
ment. My suggestions for harmonizing the 
International Rules and the Type-basis Code 
may now be summarized as follows: 

1. Acceptance of the type-concept, with pro- 
vision for the recognition of “substitute types.” 

2. Acceptance of a list of generic “nomina 
conservata” to be prepared by a joint com- 
mittee, the present list being taken as a gen- 
eral basis. 

3. Treatment of generic homonyms as non- 
valid, with the exception of such as may be 
placed on the list of “nomina conservata.” 

4. Treatment of all specific homonyms as 
non-valid. 

5. Abandonment of priority of position. 

6. Abandonment of an obligatory Latin di- 
agnosis of new groups; recommendation, how- 
ever, that a Latin diagnosis should be sup- 
plied especially in cases where descriptions 
are published in languages which do not em- 
ploy Roman characters. 

7. Treatment of generic names as non-valid 
unless they are accompanied by a generic de- 
scription or a reference to a former descrip- 
tion (generic or sectional). 

8. Treatment of generic names as non-valid 
unless they are associable with a simultane- 
ously or previously published binomial specific 
name. Provision, however, to be made for the 
typification of important genera which would 
otherwise be invalidated under this rule. 

9. Acceptance of duplicate binomials. 

It should be mentioned that the above sug- 
gestions embody only my personal views, and 
are offered as a possible barn on which the 
Type-basis Code and International Rules 
might be harmonized. They differ in some 
respects from suggestions previously made by 
me (op. cit. 1921, 153; 1922, 129, 313), which 
were put forward entirely on their own merits, 
as a logical development of the present In- 
ternational Rules. 

The acceptance of any basis of agreement 
will call for sacrifices on both sides. Is it too 
much to hope that they will be cheerfully 
offered in the common cause of the advance- 
ment of Systematic Botany t 

T. A. S PRAGUE 

Royal Botanic Gardens, 

Kzw, England 
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REMARKS ON MR. SPRAGUE S SUGGESTION 
Ths International Roles of Botanical No- 
menclature are familiar to botanists. The 
Type-basis Code was published in Science 
(49: 333. 1919; 63 : 312, 1921). The differ- 
ences were summarized by me in the British 
Journal of Botany, In the above article Mr. 
Sprague proposes a compromise. Personally 
I am in favor of a compromise along the lines 
he suggests. Practically this can best be ac- 
complished at the next International Botanical 
Congress if the subject has been sufficiently 
considered previously by the taxonomic botan- 
ists of the world. 

The question naturally arises, how many ad- 
herents of the International Rules are dis- 
posed to compromise f Mr. Sprague speaks 
only for himself. On the other hand, how 
many adherents of the Type-basis Code are 
willing to compromise? Being chairman of 
the Committee on Nomenclature of the Bo- 
tanical Society of America, I must state plain- 
ly that in recording my disposition to compro- 
mise I am giving my personal views only. 

It can not be expected that botanists will 
commit themselves in advance of a definite 
proposition formulated at a Botanical Con- 
gress. However, much can be gained in a 
preliminary way by a discussion. I would 
suggest that taxonomic botanists in America 
send me a statement of their views on the 
compromise suggested by Mr. Sprague. 

A. S. Hitchcock 
IT. S. Department or Agriculture, 
Washington, D. 0. 

SPECIAL ARTICLES 

A COMPARISON OF THE MORTALITY OF 
CERTAIN LOWER ORGANISMS 
WITH THAT OF MAN 1 
The appropriate procedure for gaining an 
adequate scientific description of the mortality 
in any aggregate of living things is well under- 
stood, and has been widely practiced for nearly 
three centuries by vital statisticians and actu- 
aries. It consists fundamentally in setting up, 
from observations over a sufficient time, the 

i Papers from the Department of Biometry and 
Vital Statistics, School of Hygiene and Public 

Health, the Johns Hopkins University, No. 85. 


specific death rates at ages, for a chosen time 
unit, which unit in the case of man is com- 
monly taken as one year. From these age 
specific death-rates all other actuarial func- 
tions of the mortality, such as survivorship, 
absolute mortality, expectation of life, etc., are 
derived, by mathematical procedures which are 
in essence simple enough, if sometimes compli- 
cated in the practical computations. 

Now, while all this is well understood, when 
one embarks upon a comprehensive general 
biological investigation of the laws of mortality 
and duration of life, be is presently confronted 
with a practical difficulty. How shall he com- 
pare the mortality of two organisms whose 
total life spans are so widely different in extent 
of time that it is in practice quite impossible to 
measure or express them in the same unit? 

In a recent paper Pearl 2 has suggested what 
appears to be a valid method of dealing with 
this difficulty, in making a comparison of the 
mortality of Drosophila with that of man. The 
nature of the solution is indicated in the fol- 
lowing quotation from that paper: 

Upon what basis shall any life table function, 
say l , of the Drosophila life table be compared 
with that of man! The life span of one of these 
organisms is best measured in days, while that of 
the other is measured in years. This fact, how- 
ever, offers no insuperable difficulty to the com- 
parison. What is needed is to superimpose the 
two curves so that at least two biologically equiva- 
lent points coincide. The best two points would 
be the beginning and the end of the life span. 
But in the case of Drosophila our life tables start 
with the beginning of imaginal life only. The 
larval and pupal durations are omitted. 

I think we can get at this starting point . . . 
by putting the human and Drosophila l curves 
together as a starting point at the age ?or each 
organism where the instantaneoits death rate q 
is a minimum. In the case of Drosophila, I thirit 
we are safe in concluding, on the basis of the 
work of Loeb and Northrop as well as from our 
own observations, that this point is at or very 
near the beginning of imaginal life. We shall 
accordingly take Drosophila age 1 day as this 
point. Our life tables show that certainly after 
this time q never again has so low a value. 

8 Pearl R. : * * Experimental studies on the dura- 
tion of life, VI. A comparison of the law# of 
mortality in Drosophila and in man. M Amer. 
Not., Vol. 56, pp. 898-405, 1922. 
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TABLE I 


Observed and calculated q* value* from Noyes ’* data on Proales. 


Days of life 

Observed death rate 
(per 1000) 
within interval. 

Calculated q * 

Calculated l (number 
living at beginning 
of each interval) 

0- .9 

0 

.06 

1000.0 

1. 0-1.9 

1.4 

1.39 

999.9 

2.0-2.9 

9.6 

9.99 

998.5 

3.O-3.0 

47.3 

44.98 

966.5 

4.0-4.9 

136.5 

144.60 

944.0 

G.0-5.9 

393.9 

349.90 

807.5 

6.0-6.9 

575.9 

653.50 

525.0 

7.0-7.9 

1000.0 

956.10 

181.9 

8.0-8.9 



80.0 

9.0-9.9 



0 


TABLE II 


Survivorship distribution for each csntik of the Ufe span of Proales decipiens . 


Gentile of 
life span 

Number alive 
at beginning 
of centile age 
interval. 

Centile of 
life span 

Number alive 
at beginning 
of centile age 
interval 

Centile of 
life span 

Number alive 
at beginning 
of centile age 
interval 

0- 1 

1000 



68- 69 

655 

1- 2 

1000 




630 

2- 3 

1000 



70- 71 

605 

3- 4 

1000 



71- 72 

579 

4- 5 

1000 



72- 73 

552 

5- 6 

1000 



73- 74 

525 

6- 7 

1000 



74- 75 

497 

7- 8 

1000 



75- 76 

469 

8- 9 

1 1000 



76- 77 

440 

9-10 

1000 



77- 78 

411 

10-11 

1000 



78- 79 

382 

13-12 

1000 

45-46 

960 

79- 80 

354 

12-13 

1000 

46-47 

955 

80- 81 

326 

13-14 

1000 

47-48 

950 

81- 82 

298 

14-15 

1000 

48-49 

944 

82- 83 

270 

15-16 

1000 

49-50 

937 

83- 84 

244 

16-17 

1000 

50-51 

930 

84- 85 

218 

17-18 

1000 

51-52 

922 

85- 86 

194 

18-19 

999 

52-53 

914 

86- 87 

171 

19-20 

999 

53-54 

905 

87- 88 

149 

20-21 

999 

54-55 

895 

88- 89 

128 

23-22 

999 

55-56 

884 

89- 90 

109 

22-23 

999 

56-57 

872 

90- 91 

91 

23-24 

999 

57-58 

859 

91- 92 

75 

24-25 

998 

58-59 

845 

92- 93 

61 

25-26 

998 

59-60 

830 

93- 94 

49 

26-27 

997 

60-61 

815 

94- 95 

38 

27-28 

997 

61-62 

799 

95- 90 

28 

28-29 

996 

62-63 

782 

96- 97 

20 

29-30 

996 

63-64 

763 

97- 98 

13 

30-31 

995 

64-65 

743 

98- 99 

8 

31-32 

994 

65-66 

723 

99-100 

4 

32-33 

993 

66-67 

701 

300 

1 

33-34 

992 

67-68 

678 




For the other end of the life span we may con- 
veniently take the age at which there is left but 
one survivor out of 1,000 starting at age 1 day 
for Drosophila and age 12 years for white males. 

When the above was written wo were aware 
of the existence of complete life tables for only 
the two organisms Drosophila and man. Since 
then we have calculated a life table for a third 


form, the rotifer Proale* decipiens, on the basis 
of data as to its mortality recently published by 
Dr. Bessie Noyes. 8 We wish to report the 

3 Noyes, B.: “Experimental studies on the life- 
history of a rotifer reproducing parthenogenet- 
ically ( Proales decipiens ). Jour . Exp. Zool. t Vol. 
35, pp. 225-255, 1922. 
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results here, and to compare them with the 
data for the other two organisms. 

Miss Noyes provides in her paper, in two 
different but apparently homogeneous series, 
data on the life history of 1,464 individuals. 
The observations were taken only once in 24 
hours, an interval far too long to give a 
smooth curve for an animal having a maximum 
total life span of only about eight days. This 
fact makes the construction of a life table more 


difficult and much less accurate than if the ob- 
servations had been more closely spaced. It is 
as though one tried to construct a life table 
for man from data as to age at death recorded 
only to the nearest decade. 

Taking the data as they stand, however, the 
central death-rates were computed and grad- 
uated with the results shown in Table I. 

The q values were graduated by the follow- 
ing expression (with origin at 0 age, or birth) 



Fio. 1. Showing survivorship distributions for (a) rotifer Proales deciphers, (ft) man (males in 
original registration states, 1910), and (c) Drosophila mclanogastcr (wild typo males). The 
death rates corresponding to given slopes of the line are also given by the groups of fine 
linos at the two ends of the diagram. 
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which is of a type found useful in previous 
work with Drosophila life curves: 

log q — — 1*0783 + .704Lr — .0452a;2 
-H I.808O log sc. 

It is evident from the data of Table I that 
the fit is reasonably good, probably as good as 
one could expect with observations so rough in 
respect of age at death. 

The next step is to calculate a Proales life 

table in terms of centiles of the life span rather 

than in absolute age. This was done in the 

same manner as in the earlier paper, and the 

results, so far as concerns the survivorship 

function l , are shown in Table II. 

* 

In order that it may be seen how the forces 
of mortality operate in Proales as compared 
with man and Drosophila , the diagram shown 
as Figure 1 is presented. 

Comparing the three curves, we note the 
following points: 

1. The Proales curve lies above the other 
two at all parts of the comparable life span. 
This means that out of 1,000 individuals start- 
ing together at biologically equivalent points in 
the life span ( i . e. } at the age when q is a 
minimum for each organism) at any subse- 
quent age centile there will be more surviving 
rotifers than men, and more surviving men than 
flies. 

2. The median durations of life, or, put in 
another way, the ages prior to which just 500 
of the 1,000 individuals starting together will 
have died, are approximately: 

For Proales , 74 % of the equivalent life span. 

For Man, 62 % of the equivalent life span. 

For Drosophila, 42.5% of the equivalent life span. 

3. The comparison the other way about indi- 
cates that when 50 per cent, of the equivalent 
life spans have been passed there are still sur- 
viving: 

In Proales , 93.0% of the individuals starting. 

In Man, 68.5% of the individuals starting. 

In Drosophila , 38.0% of the individuals starting. 

The outstanding thing about the life curve 
for Proales from Miss Noyes’s figures is that it 
approaches nearer to the theoretically possible 
right-angled form, in which all the individuals 
live to a given age x and then all die at once, 
than any other that has yet been observed. 
Whether this is the result of (a) the greater 
uniformity of environment, on the average, for 


the Proales under the experimental condi- 
tions than for the other forms, or (5) 
the greater uniformity of the population in 
genetic constitution, consequent upon the fact 
that Proales reproduces parthenogenetically 
and that all of Miss Noyes’s cultures were 
descended from at most not over six different 
individuals, or (c) a combination of both, can 
not be definitely stated. Both of the factors 
mentioned undoubtedly do in some degree oper- 
ate to produce the form of life curve exhibited. 
There is need for data regarding the mortality 
of other organisms. It is an interesting com- 
mentary on the development of biology that the 
distribution of mortality in respect of age is 
known for only three species of animal life with 
sufficient accuracy to permit the formation of 
age-specific death rates, and hence of a life table. 
Into every discussion of the problem of evolu- 
tion, and into every attempt to determine its 
causes, there must necessarily enter the ques- 
tion of the mortality of the forms being dealt 
with. There seems no good reason for indef- 
initely continuing to handle the matter by the 
current methods, which are either to make large 
a priori guesses about the distribution of mor- 
tality in the particular case, or to assume that 
it is the same as that of man. In the nearly 
universal neglect of the problem of mortality 
and duration of life, biologists have missed an 
interesting and obviously important field. 

Raymond Peabl 
Carl R. Doemng 

THE AMERICAN ASSOCIATION FOR 
THE ADVANCEMENT OF SCIENCE 

SECTION M — ENGINEERING 

Vice-president and Chairman , F. M. Feiker. 

Eetiring Vice-president, J. B. Tyrrell. 

Secretary, L. W. Wallace; Federation of 
American Engineering Societies, Brookings 
Building, 26 Jackson Square, Washington, 
D. C. 

Engineering was represented at the fourth 
Boston meeting of the American Association 
for the Advancement of Science in two of the 
sections — in Section K (Social and Economic 
Sciences), of which Dr. Henry S. Graves, of 
the Yale Forest School, Yale University, is 
vice-president and chairman, and in Section M 
(Engineering), of which Mr. F. M. Feiker, 
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vice-president, McGraw-Hill Company, Ine., 
New York, is vice-president and chairman. 

The keynote of the joint session between 
Section M and Section K was “The relation of 
the engineer to conservation.” John T. Black, 
State Health Commissioner, Hartford, Conn., 
presented a paper on conservation with refer- 
ence to industrial waste; William S. Murr, of 
New York City, spoke on the conservation of 
power. Due to badly delayed train schedules, 
both Mr. 0. C. Merrill, secretary of the Fed- 
eral' Water Power Commission, Washington, 
D. C., and General Harry Taylor, in charge 
of Government Flood Control Works, Corps 
of U. S. Army Engineers, Washington, D. C., 
were unable to present their papers. Mr. Mer- 
rill was to have spoken on the federal water 
power policy and its results, and Dr. Taylor 
was to have presented a paper on problems 
of flood' control. 

The afternoon meeting of Section M opened 
with an address paper by Mr. J. B. Tyrrell, of 
Toronto, Canada, retiring vice-president for 
Section M, who presented a reraarkiible paper 
on the “Growth of the mining industry in Can- 
ada.” Mr. Tyrrell’s address constituted an 
effective summing up of the mineral resources 
of that great section of the North American 
continent, and he pointed out the historical 
development of the mining industry in Canada 
with many dramatic allusions to early mining 
ventures and the later surveys made by the 
Geological Survey of Canada. Gold was dis- 
covered many years after the earlier explorers 
and trappers had overlooked it. In one case 
on the Hudson Bay trail the feet of the trap- 
pers wore smooth the vein of gold in the rock, 
and during the fall, and winter the trappers 
going in and out of the wilderness polished 
the undiscovered vein with their moccasins. 

The keynote of the afternoon meeting of 
Section M was “The place of the engineer in 
civilization,” the principal paper being pr% 
seated by Dr. Ira N. Hollis, president of the 
Worcester Polytechnic Institute. Dr. Hollis 
pointed out that from the dawn of history the 
emphasis has been placed upon the man who 
produces, and that the root names for producer 
in several of the earlier languages are synony- 
mous with our definition of the term engineer. 
One phase or another of engineering activity 
enters into practically all the other arts and 


sciences. Doctor Hollis instanced the factor 
of transportation and communication as one vi- 
tally touching life and activities of men in all 
walks of life, and pointed out the engineer’s 
place in the further development of transpor- 
tation and communication systems in the world. 
Mr. Tyrrell, retiring vice-president, in his ad- 
dress, referred to the part that steam railway 
transportation has played in the development 
of the mining industry as a practical illustra- 
tion of the engineer’s place in utilizing our 
natural resources. Dr. Hollis, as dad Mr. 
Warrington Emerson, another speaker of the 
afternoon, pointed out the need of the engi- 
neer’s analytical study of facts f6r the solution 
of present-day problems, and both emphasized 
the idea that indirectly the engineer, because 
of his control of the instrument of production, 
is deeply concerned with present-day civiliza- 
tion. 

The paper by Professor C. F. Scott, of Yale 
University, president of the Society for the 
promotion of Engineering Education, on “New 
phases of engineering education,” was pre- 
sented in Professor Scott’s absence by Dr. Du- 
gald 0. Jackson. Professor Scott indicated* that 
because engineering was coming to take such a 
large place in our modem life, it waa essential 
that the training of engineers be approached 
with a new viewpoint of the engineer’s place 
in the community. 

The several contributions emphasized that 
the next step in engineering is to relate the 
problems of the material advance in civilization 
to the human problems of civilization. The 
engineer has an opportunity for leadership in 
approaching these human problems, which have 
grown out of his own contribution® in in- 
creasing the perplexity of life, if he will apply 
the logic of his thinking with the understand- 
ing that human problems are problems of emo- 
tion, as well as of logic. 

In the evening Calvin W. Rice, Secretary 
of the American Society of Mechanical Engi- 
neers, presented an illustrated addtrm on the 
“Engineering and scientific development of 
South America.” 

SECTION N — MEDICAL SCIENCES 

Vice-president and Chairman , Francis Wdd 
Peabody. 

Metiring Vice-president > A. B. Maoallum. 
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Secretary for the Boston Meeting, A. J. Gold- 
farb; College of the City of New York, New 
York, N. Y. 

( Report by A . J, Goldfarb) 

Following a plan recently adopted by the 
section, there was held on Friday afternoon a 
session of invited papers on parasitology and 
entomology as these subjects are related to 
medical science. The new plan contemplates 
the bringing together of a group of men of sci- 
ence not specially provided for in any other 
organization, and it emphasized the unity of 
science in general. Somewhat as the geneticists 
of the Botanical Society of America and of the 
American Society of Zoologists have organized 
the Joint Genetics Section, it is planned that 
Section N may serve a very useful purpose to 
American science by bringing together research 
workers in the various scientific fields that con- 
tribute to medical science. This movement, to- 
gether with the recent formation of the genetics 
section just mentioned, illustrates a new tend- 
ency in scientific organization, to form groups 
on the basis of fundamental relationships in 
the scientific results to be achieved and the 
general methods to be employed, rather than 
simply on the basis of the classification of the 
organisms or materials studied. 

The new plan for Section N was first tried in 
the session at Boston. The program for that 
session was based on the fundamental relation- 
ships that hold between certain fields of medical 
science and those of parasitologists and en- 
tomologists. Dr. A. B. Macallum, of McGill 
University, retiring vice-president for the sec- 
tion, gave the vice-presidential address on “The 
necessity for advanced research on the intestinal 
mucosa, the great gateway of disease of the 
body,” and medical science was also represented 
by Dr. Richard P. Strong, of the Harvard 
Medical School, who presented an invitation 
paper on “Some aspects of disease associated 
with the fields of zoology, entomology and para- 
sitology.” Entomology was represented by in- 
vitation papers by Dr. C. T. Brues, of the 
Bussey Institution, and by Dr, L. 0. Howard, 
of the U. S. Department of Agriculture. Dr. 
Brues brought out the interesting fact that 
evidence is very strong for regarding poliomye- 
litis (infantile paralysis) as being spread main- 
ly by rats and insects. Dr. C. A. Kofoid, of the 


University of California, and Dr. C. W. Stiles, 
of the U. S. Public Health Service, represented 
parasitology by invitation papers. The former 
spoke on “Incidence of the human intestinal 
protozoan infections in the United States,” and 
the latter considered “Some medico-zoological 
phases of our immigration problems.” Each 
speaker dealt on the inter-relations among the 
allied fields represented in the program, sug- 
gesting problems that might well be considered 
by those in related fields outside of his own. 
The program as a whole furnished an excellent 
example of the recent emphasis on the need 
of cooperation among scientific men. 

The session was very well attended, there 
being 120 persons present, and great interest 
was manifest. It was voted that the general 
plan here tried for the first time should be ad- 
hered to for the future work of Section N, 

SECTION 0 — AGRICULTURE 

Vice-president and chairman , It. W. 

Thatcher. 

Retiring vice-president, Jacob G, Lipman. 

Secretary , P. E. Brown, Iowa State College, 
Ames, Iowa. 

(Report by P. E. Brown) 

Section 0 of the association met on Wednes- 
day afternoon of the Convocation Week with 
an invitation program by representatives of 
various of the societies affiliated with the sec- 
tion. The address of the retiring vice-president 
for the section was given by Dr. J. G. Lipman, 
of the New Jersey Agricultural Experiment 
Station. Dr. Lipman read a paper on “Ten- 
dencies in agricultural research.” He discussed 
the subject in a most comprehensive way, call- 
ing attention to the accomplishments of the 
past years, the demands of the present, the 
causes for these demands, and the way in which 
research is meeting the complicated problems 
of present-day agriculture. Dr, C. V. Piper 
presented a paper on “The forage situation in 
the United States,” in which he discussed 
forage production in its broad relation to agri- 
culture and emphasized the significant aspects 
of forage crop problems. Professor E. N. 
Wentworth discussed “The relation of genetics 
to the business of agriculture,” showing the 
significance of the problems that the livestock 
interests have called upon the geneticists to 
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solve. Dr. B, L. Hartwell enumerated some 
of the crop production problems which need 
attention and which are characterized by the 
title of his paper, “Between the lines of science 
in crop production.” Dr, T. L. Lyon gave a 
paper entitled “A note on the correlation of 
crop response to potassium and calcium in cer- 
tain soils.” 

President E. A. Pearson, of the Iowa State 
College, was elected vice-president and chair- 
man for the section, and Dr. H. J. Wheeler, of 
Boston, was elected to the section committee. 
The section voted to affiliate with tho Union 
of Biological Societies. 

THE AMERICAN SOCIETY OP AGRONOMY 

President, S. B. Haskell. 

Secretary, P. E. Brown, Iowa State College, 
Ames, Iowa. 

(Report by I\ E. Brown) 

The American Society of Agronomy held its 
winter meeting on Friday of the Convocation 
Week, with an attendance of about seventy- 
five. The program consisted of a symposium 
on “Soil toxicity in its relationships to eco- 
nomic crop production,” arranged by B. L. 
Hartwell. Ten papers were presented on vari- 
ous phases of the toxicity problem — particu- 
larly organic and inorganic compounds, acidity, 
susceptibility, methods of diagnosis, immilnity 
and some physiological aspects of the problem. 
The speakers included Dr. Oswald Schreiner, 
Dr. A. L. Whiting, Dr. A. G. McCall, Professor 
F. W. Morse, Dr. P. L. GUe, Dr. W. P. Kelley, 
Dr. G. N. Hoffer, Dr. E. W, Thatcher and Dr. 
B. E. Livingston. The program continued 
throughout the day, and lively discussions fol- 
lowed each paper, interest centering especially 
on the problems of soil acidity and the rela- 
tion of aluminum to toxicity. 

A joint dinner with Section 0, arranged by 
a committee of the New England agronomists, 
was given at the Boston City Club on Thurs- 
day evening. About forty-five attended and 
enjoyed a carefully planned New England 
dinner. An extensive program was presided 
over by Dr. C. R. Ball, toastmaster. 

Director S. B. Haskell, president of the 
society and local representative, was largely 
responsible for the success of the dinner and 
of the meeting. 


THE AMERICAN SOCIETY FOR HORTICULTURAL 
SCIENCE 

President, J. C. Blair. 

Secretary, C. P. Close, College Park, Md. 

(Report of C. P. Close) 

Professor J. H, Gourley, of the Ohio Agri- 
cultural Experiment Station, Wooster, Ohio, 
was elected president of the society for 1923. 
The following were elected as vice-presidents: 
Professor G. F. Potter, Durham, N. H., Pro- 
fessor H. A. Jones, Berkeley, Calif., and Pro- 
fessor T. G. Bunting, Macdonald College, Que- 
bec. Professor C. P. Close was elected (to 
succeed himself) as secretary, and Professor 
R. E. Marshall was elected assistant secre- 
tary. 

The society met in Room 2-180, of the Massa- 
chusetts Institute of Technology, the sessions 
beginning Wednesday morning, December 27, 
and continued through Friday afternoon. The 
program included fifty-nine papers, of which 
two reported studies on light relation, seven 
studies on temperature relations, ten teaching 
and extension work, eleven vegetable studies, 
nine breeding work and twenty studies in 
pomology. 

THE SOCIETY OF AMERICAN FORESTERS 

President, E. A. Sherman. 

Secretary, W. N. Sparhawk; U. S. Forest 
Service, Washington, D. C. 

(Report by IF. N, Sparhawk) 

The meetings of the Society of American 
Foresters on December 29 and 30 were the most 
successful ever held, ’both as regards attendance 
and interest and discussion of papers. The 
total attendance included more than 130 mem- 
bers and guests. Perhaps the most significant 
fact brought out at the meetings, as well as at 
those of the joint sessions with the New Eng- 
land Forestry Congress, was that in the north- 
eastern states, at least, the time is now ripe 
for the application of technical forestry on a 
wide scale. Not only is systematic timber-grow- 
ing desirable from the standpoint of general 
public welfare, but conditions have reached the 
point where it is a paying proposition for pri- 
vate individuals and corporations. 

Resolutions were adopted urging the early 
establishment of forest experiment stations in 
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Now England and the Lake states; continued 
acquisition by the Federal government of forest 
lands, under the Weeks Law; increased State 
and Federal appropriations for forest fire pro- 
tection; and the following: 

Whereas, After a long career of distinguished 
service, Dr. Hopkins has resigned as chief of the 
Division of Forest Insects in the United States 
Bureau of Entomology, and 

Whereas , The depredations of forest insects 
constitute a vital factor in the problems con- 
fronting the forester, be it 
Resolved, That the Society of American For- 
esters recommends the appointment of an ento- 
mologist who, in addition to thorough technical 
training, possesses a rich practical experience in 
economic forest entomology and a close familiar- 
ity with the problems and methods of forest 
management. 

The following officers were elected: Presi- 
dent, Professor Ralph S. Hosmer, Cornell Uni- 
versity, Ithaca, N. Y.; Vice-president , Professor 
Herman H. Chapman, Yale University, New 
Haven, Conn.; Secretary, William N. Spar- 
hawk, U. S. Forest Service, Washington, D. C. ; 
Treasurer , Fred W. Bosley, State Forester, 
Baltimore, Md.; Member of Executive Council 
( for five years, 1923-27 ), Robert Y. Stuart, 
Forest Commissioner, Harrisburg, Pa, 

THE SOCIETY FOR THE PROMOTION OF AGRICUL- 
TURAL SCIENCE 
President, R. W. Thatcher. 
Secretary-Treasurer, P. E. Brown, Iowa 
State College, Ames, Iowa. 

{Report by P. E. Brown) 

This society held a brief business session on 
Thursday afternoon and, after some discussion, 
voted to merge the society with Section 0 of 
the association, the details of the merging to 
be arranged by the officers of the society who 
fill corresponding offices in the Section. 

GENETICISTS INTERESTED IN AGRICULTURE 

Secretary, Edward N. Wentworth, Armour's 
Bureau of Agricultural Research and Eco- 
nomics, Chicago, 111. 

( Report by E . N. Wentworth) 
Geneticists interested in agriculture met 
Wednesday morning preceding the meeting of 
the Genetics Sections of the American Society 
of Zoologists and the Botanical Society of 


America. The general topic of discussion was 
“The place of genetics in the agricultural ex- 
periment stations." Dr. John W. Gowen, of 
the University of Maine discussed “The future 
possibilities for fundamental research in the 
experiment stations." He called attention to 
the growing difficulties of financing the sta- 
tions based on the lowered purchasing price of 
the dollar, the consequent limitation of funds 
for research purposes and the increasing pres- 
sure from the outside for research giving 
promise of immediate results in the hope of 
offsetting the agricultural stringency. Dr. 

E. W. Lindstrom, of the Iowa State College 
discussed “The relation of the genetics depart- 
ment to the applied departments." He called 
attention to the difficulty of making genetic 
problems fit into the research program of the 
applied departments and at the same time 
stressed the fact that requests could not be 
made for a broad duplication of equipment for 
animal and plant breeding in order that the 
genetic research might proceed without inter- 
ruption. His final decision was that the 
geneticists must be equipped for applied re- 
search in some one field and cooperate by ad- 
vice and research assistance in other fields. 
The geneticists interested in agriculture form a 
temporary organization only, holding meetings 
at times when live topics of discussion exist, 
and dealing particularly with problems of or- 
ganization and procedure in the agricultural 
colleges. The secretary ad interim for 1923 is 
Dr. E. W. Lindstrom, Iowa State College, 
Ames, Iowa. 

THE POTATO ASSOCIATION OP AMERICA 
President, J. G. Milward. 

Secretary, William Stuart, U. S. Department 
of Agriculture, Washington, D. C. 

(Report by William Stuart) 

The annual meeting of the Potato Associa- 
tion of America, which was held at the Massa- 
chusetts Insatute of Technology, December 27- 
29, 1922, proved to be one of the most interest- 
ing meetings thus far held 'by this association. 

One of the worth-while features of this meet- 
ing was that of the joint session held by the 
association with that of the Phytopathological 
Society for the purpose of a free discussion of 
seed potato certification standards. Owing to 
lack of time the chairman of this conference 
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found it impossible to cover the whole subject 
involved in seed certification work, thereby mak- 
ing it; necessary to postpone its completion until 
the following afternoon. While no definite ac- 
tion was taken regarding the adoption of uni- 
form inspection rules, it is believed that the 
ultimate good resulting from this conference 
will serve to very materially aid in the conduct 
of this work* 

The attendance, while not large at any given 
session, except the one devoted to a joint con- 
ference with the pathologists, was largely made 
up of persons intensely interested in the im- 
provement of the potato industry. The papers 
presented and the discussion they evoked were 
brief, snappy and very much to the point 

The following resolutions were presented by 
the Resolutions Committee and unanimously 
adopted by the members present: 

Whereas, We feel that the specific functions of 
this association as stipulated in the constitution 
can be more efficiently and more fully carried out 
by closer connection and cooperation with all 
potato organizations of the United States and 
Canada; be it therefore 

Resolved, That we invite all such organizations 
to take out memberships for its officers or execu- 
tive boards and wherever practicable to send at 
least one delegate to our annual meeting; and be 
it further 

Resolved, That such delegates bring to the 
meeting their local and regional problems in or- 
der that they may be brought to the attention of 
the specialists best fitted to deal with them. Be 
it further 

Resolved, That this association desires to ex- 
press its appreciation of the courtesies extended 
to it by the Massachusetts Institute of Tech- 
nology and that a copy of this resolution be 
transmitted to the proper authorities. 

At the conclusion of the afternoon session, 
Friday, December 29, the following officers 
were elected for the ensuing year: President , 
Dr. W. H. Martin, Experiment Station, New 
Brunswick, N. J.; Vice-president, G. 0. Cun- 
ningham, Agricultural Department, Fredericton, 
N. B.; Secre ary -treasurer, W. Stuart, U. S. 
Department of Agriculture, Washington, D. C, *, 
Assistant Secret ary -treasurer, W. M. Peacock, 
U. S. Department of Agriculture, Washington, 

d. c. 

The Executive Committee consists of the 
president, vice-president, secretary-treasurer, 


the retiring president, J. G. Milward, Experi- 
ment Station, Madison, Wisconsin, and H. R. 
Talmage, Riverhead (L. I.), N. Y. 

SECTION Q — EDUCATION 

Vice-president and Chairman, Bird T. Bald- 
win. 

Retiring Vice-president , Guy M. Whipple. 

Secretary, A. S. Barr, 1924 Hazelwood, De- 
troit, Mich. 

(No report received . The permanent secre- 
tary has been obliged to supply what follows .) 

Five sessions of Section Q were held, in the 
Fogg Art Museum of Harvard University, on 
Wednesday, Thursday and Friday forenoons, 
and on Wednesday and Thursday afternoons. 
The first session was addressed by J. C. Manry, 
University of Iowa, A. I. Gates, Columbia Uni- 
versity, and W. F. Dearborn, Harvard Uni- 
versity. Informational education and interna- 
tional affairs were discussed. 

The second session, held jointly with the 
honor society, Phi Delta Kappa, gave special 
attention to needed research in elementary, sec- 
ondary and college education, with papers by 
William S. Gray, University of Chicago, 
George S. Counts, Yale University, and Leon- 
ard Koos, University of Minnesota. S. A. 
Courtis and Charles L. Spain, both of the De- 
troit public schools, spoke on the selection of 
judges for judgment scales and the platoon 
organization, respectively. 

At the third session were presented papers 
on rating, by Charles H. Bean, Louisiana State 
University, and F. A. Kingsbury, University 
of Chicago. Frank N. Freeman, University of 
Chicago, spoke on the value of motion pictures 
in the teaching of writing, with interesting 
illustrations showing groups of children in good 
and poor positions for handwriting. Groups 
to whom these films had been shown advanced 
much more rapidly in this respect than did 
other children who had not seen the films. 
Willis L. Uhl, University of Wisconsin, re- 
ported on a recent attempt to develop an im- 
proved set of standards for the selection of 
material for reading and literaure in elementary 
and high schools. Over 7,000 reading selections 
were judged by over 3,000 teachers. The main 
objectives are: mastery of the mechanics of 
reading, comprehension of what is read, and 
development of literary culture. 
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At the fourth session was given the retiring 
address of Guy M. Whipple, of the University 
of Michigan, retiring vice-president of the 
American Association for the Advancement of 
Science for Section Q. This was followed by 
a 'business session, at which Dean Henry W, 
Holmes, of Harvard University, was nominated 
to the council for chairman of the Section and 
vice-president of the American Association for 
the Advancement of Science for 1923. A. S. 
Barr was nominated to the council for secretary 
of the section for the remainder of the term, 
which ends at the close of the Washington meet- 
ing, December, 1924. The newly elected mem- 
bers of the Section Committee for Section Q 
are: Wm. S. Gray (retiring 1926), School of 
Education, University of Chicago, and Guy 
M. Whipple (retiring 1925), School of Educa- 
tion, University of Michigan. 

The fifth session dealt largely with tests of 
intelligence, character, etc., with papers by 
J. M. Brewer, Harvard University; 0. It. 
Chambers, Ohio State University; and others. 

SECTION X— SCIENTIFIC SOCIETIES RELATED TO 
THE AMERICAN ASSOCIATION IN GENERAL 
Society of Sigma XI. 

President, Henry B. Ward. 

Secretary, Edward Ellery ; Union College, 
Schenectady, N. Y. 

(j Report by Edward Ellery .) 

The annual American convention of Sigma 
XI was held in connection with the meetings of 
the Association for the Advancement of Sci- 
ence, December 27. The business session con- 
vened at 2:30, the president, Professor H. B. 
Ward, of the University of Illinois, presiding. 
Thirty-two of the thirty-nine chapters were rep- 
resented by delegates, this being the largest 
number of delegates ever registered at a con- 
vention of the society. The chief items of 
business were petitions for chapters from t Xtt, 
University of Oregon and Swarthmore College 
and the consideration of a new constitution. 
Both petitions for charters were granted. The 
new constitution, as proposed at the convention 
of a year ago, was adopted with minor changes 
and provides for a simpler classification of 
members and a closer union of alumni members 
with the active organisation. 

The annual dinner was held in the Walker 
Memorial with 170 in attendance. President 


Ward acted as toastmaster and introduced 
President Moore of the association, President 
Farrand of Cornell University, Professor Staf- 
ford of the University of Oregon, Profeeeor 
Marriott of Swarthmore and Professor Web- 
ster of Clark University. 

The first annual Sigma Xi public lecture 
given in a joint meting with the association 
was delivered by President Farrand 1 of Cornell 
University in the main building of the Insti- 
tute of Technology. Dr. Farrand chose for 
his topic “The nation and its health.” He was 
enthusiastically received by a large audience. 

Professor F. K. Ritfhtmyer, of Come)i<Uni- 
versity, was re-elected a member of tne execu- 
tive committee. 

Phi Kappa Phi 

President General , J. S. Stevens. 

Secretary General, L. H. Pamnel, Ames, 
Iowa. 

An informal business meeting formed the 
only session of this society. 

Sigma Delta Epsilon 

President, Christianna Smith. 

Secretary, Evelyn Femald, Ithaca, N. Y. 

Sigma Delta Epsilon, Graduate Women's 
Scientific Fraternity, held its first National 
Convention at the Boston meetings. Amend- 
ments to the constitution were recommended by 
the convention, and membership qualifications 
and expansion were discussed. A luncheon 
was held for those interested at The Hotel Es- 
sex on December 28, at which Mrs. Anna Bots- 
ford Comstock and Mias Christianna Smith 
spoke on the need of organization among wo- 
men and what had been accomplished by the 
two chapters at Cornell University and the 
University of Wisconsin. 

The following national officers were elected 
at the convention : President , Miss Christianna 
Smith, Dept, of Histology and Embryology, 
Cornell Unir., Ithaca, N. Y. ; First Vice-presi- 
dent, Dr. Elizabeth Smith, Dept, of Zoology, 
Univ. of Wisconsin, Madison, Wis.; Second 
Vice-president , Miss C. Audrey Richards, U. S. 
Dept, of Forest Pathology, Madison, Wis.; 
Secretary, Miss Evelyn I. Fernald, Dept, of 
Botany, Cornell Univ., Ithaca, N. Y.; Treasurer , 
Miss Helen Johann, U. S. Dept, of Plant Path- 
ology, Madison, Wis. 
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IDEALS OF THE TELEPHONE 
SERVICE 1 

A TRIBUTE TO THE MEMORY OP ALEXANDER 
GRAHAM BELL 

This is the ninth annual meeting of the Tele 
phone Pioneers of America, although our asso- 
ciation is now entering upon its twelfth year. 
On account of the war, during three years no 
annual meetings were held. The pioneers 
were then engaged in the great struggle to 
save civilization. 

The membership of our association is made 
not only from those who took part in the 
first development of the telephone, but also 
from those who have been in the telephone 
service for a period of twenty-one years. We 
have in the service tens of thousands of zealous 
men and women doing pioneer work now, but 
because they lack in years, though not in 
achievement, they have not been enrolled. We 
and they are looking forward to the day of 
their formal admission. To these our fellow- 
workers we extend our greetings and our ap- 
preciations. In their hands lies not only the 
future of our society but the future of our art. 

Our first meeting took place eleven years 
ago, at Boston, the birthplace of the telephone. 
At that meeting, the inventor of the telephone, 
Alexander Graham Bell, was present and deliv- 
ered to us an address which must always be 
memorable in the history of our society. To- 
day, we recall with peculiar sadness these 
words which he then spoke to ns: 

"This is a great day for me, the first meeting 
of the Telephone Pioneers of America and of the 
world. It gives me great pleasure to meet with 
you all to-day, and yet there is a feeling of sad- 
ness about it. I am the first telephone pioneer 
uml my memory goes back to the very beginning, 
and X miss the faces I remember so well, the 
faces of the old pioneers who I wish were here 
to-day. ... I feel it a little presumptuous on 
my part to try to speak of the telephone 

i Presidential address delivered at the ninth 
annual meeting of the Telephone Pioneers of 
America, at Cleveland, Ohio, September 29, 1922, 




220 


SCtB&CE 


[Vou LVII, No. im 


to telephone men. You have all gone so far be- 
yond me. Why, the little telephone system that 
I look back upon, what is it compared to the 
mighty system that goes through the whole ex- 
tent of our country to-day t It is to you that 
this great telephone development is due, and I 
feel that it behooves me to speak very modestly 
of the little beginning that led to this great end. 
I can not tell you anything about the telephone. 
I can not speak to you about undulating current, 
intermittent current and pulsatory current. I 
belong to the past ; you belong to the present 1 f 

Here stand revealed those lovable qualities 
of the great pioneer — generosity and mod- 
esty — which endeared him to us all. It is true, 
indeed, that he belongs to the past, though 
then he still belonged to the present. Now he 
belongs to the ages. 

Alexander Graham Bell died on Wednesday, 
August 2, at the age of seventy-five, at his 
summer home in Nova Scotia, near Baddeck. 
He was buried on August 4, at sunset, on the 
summit of a mountain overlooking the Bras 
d'Or Lakes. As a tribute to his memory, tele- 
phone service was suspended for one minute 
throughout the United States and Canada 
during the simple ceremony. 

The manifold activities of his life, devoted 
to the service of mankind, would require vol- 
umes to portray. The medals and other 
honors which he received from learned socie- 
ties, his honorary degrees from universities at 
home and abroad, and special recognition by 
governments, all testify to the esteem in which 
he was held. His scientific researches in the 
field of heredity and eugenics, his experiments 
in aeronautics, his work in improving the 
phonograph and in teaching the dumb to talk, 
and his invention of the photophone, reveal 
the scope of his mind. This record alone is 
enough to insure his fame, but his discovery 
of the method of transmitting articulate speech 
by electricity, and his invention of the appara- 
tus to do this, have placed his name among the 
immortals. 

Dr. Bell was born on March 3, 1847, in 
Edinburgh, Scotland. He went to Canada in 
3870, and the next year, at the age of twenty- 
four, he removed to Boston. After intro- 
ducing into New England schools improved 
methods of teaching deaf mutes to speak, be 
was appointed professor of vocal physiology 
in Boston University. 


In his spare time, he oondueted experimental 
researches in electrical wave transmission. He 
was assisted financially in these experiments 
by two gentlemen of Boston, Thomas Sanders 
and Gardiner Greene Hubbard. By the sum- 
mer of 1874, he had worked out his theory 
that the transmission of speech by electricity 
could be accomplished by producing “elec- 
trical undulations similar in form to the vibra- 
tions of the air” which accompany the original 
words or sounds. In spite of great difficulties 
and discouragements, he succeeded in reducing 
his theory to practical form, when, at Boston, 
in the summer of 1875, he invented a telephone 
which faintly transmitted parts of words and 
even entire words. 

Mr. Thomas A. Watson, Bell's assistant, re- 
lates that it was on March 10, 1876, over a line 
extending between two rooms in a building at 
No. 5 Exeter Place, Boston, that the first com- 
plete sentence was ever spoken and heard 
through the electrical telephone. It was spoken 
by Bell and heard by Watson, who recorded 
it in his note book at the time. It consisted 
of these words: “Mr. Watson, come here; I 
want you.” Thus the telephone was born. 

After completing his fundamental invention, 
Bell in a remarkable document predicted with 
amazing foresight the telephone system of the 
future. He also invented the photophone, 
which was the first method of transmitting 
speech by electricity without wires, and the 
induction balance and the telephone probe for 
which he was awarded the honorary degree of 
doctor of medicine by the University of Heidel- 
berg. To his successors in the laboratories in 
which he was the original worker, he left the 
further conduct of telephone research and de- 
velopment. 

Turning to other departments of science, he 
displayed his remarkable intellectual gifts by 
the fruitful researches which he conducted. In 
his work on behalf of the deaf, which he con- 
tinued to the end, is revealed a dominant mo- 
tive in his life. 

To Bell was accorded a privilege so often 
denied to those who have advanced the world 
by their discoveries — he lived to see the tri- 
umph of his great idea. When the first sen- 
tence was transmitted, the public regarded the 
telephone as a scientific toy. Then, the tele- 
phone plant of the entire world eould be carried 
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in the arms o£ & child. To-day, vast telephone 
systems of intercommunication have been de- 
veloped, extending the spoken word among the 
peoples of the nations. 

The advances of the telephone art made by 
the successors of Bell were always a source of 
great satisfaction to him. Some of these, 
epoch-making in their nature, gave him special 
gratification. 

On January 25, 1915, the transcontinental 
line, spanning Bell's adopted country from 
ocean to ocean, was in the presence of digni- 
taries of state and nation dedicated to the 
public service. This was a day of triumph for 
Bell, for, using a reproduction of the original 
instrument, he once again spoke the memorable 
words, “Mr. Watson, come here; I want you.” 
But this time Bell was at New York, and 
Watson, who heard him with perfect ease, was 
three thousand miles away in San Francisco. 

Another advance attained the greatest dis- 
tance over which the transmission of speech 
had ever been achieved. Early in the morning 
of September 30, 1915, words were spoken 
through a radio telephone at Arlington, Vir- 
ginia, to the Hawaiian Islands, where they were 
plainly heard. But, as if to proclaim the tele- 
phonic conquest of time as well as space, the 
words reached these distant islands of the 
Pacific when it was there still the evening of 
September 29. 

There yet remained to be realized that 
prophetic dream of the telephone pioneers — 
the bridging of the Atlantic by the human 
voice. But the day of its fulfilment was not 
far off, for on October 21, 1915, during the 
dark days of the war, speech was for the first 
time in history successfully transmitted across 
the Atlantic Ocean. This was accomplished by 
the radio telephone, which carried the words 
spoken at Arlington to the Eiffel Tower at 
Paris. 

The last memorable telephone development 
destined to occur in the life of Bell will always 
be associated with a great historic occasion. At 
the burial of the Unknown Soldier at Arling- 
ton, on November 11, 1921, the voice of Presi- 
dent Harding, by means of the new loud 
speaking amplifiers, was easily heard by the 
great concourse of a hundred thousand people 
about him, even by those in the most distant 
parts of the vast cemetery. Corresponding 


multitudes numbered by tens of thousands, at 
New York and San Francisco, heard over the 
wires every word spoken by their chief magis- 
trate, as clearly as though in his actual pres- 
ence. These distant multitudes heard also the 
invocation of the chaplain, the music and the 
hymns and the words of the commitment 
service used by the bishop at the grave. They 
joined with each other and with those at the 
cemetery in the singing of the hymns, and they 
united with the President in reciting the Lord's 
Prayer with which he closed his address. They 
heard in amazement the salvos of artillery fired 
at the grave, and even those on the shores of 
the Pacific caught the loud reverberations 
thrown back by the Virginia hills. At the end, 
in profound silence and with heads bowed in 
sorrow, they listened to the plaintive notes of 
the trumpet sounding the soldiers' last fare- 
well. 

On that day, the achievements of science im- 
parted a mystical power to the most solemn 
national ceremony in the history of America. 
This ceremony, its deep significance so en- 
riched by the art of Bell, we can now believe 
contained an exalted sanction of the greatest 
of all the achievements of his life. 

These are but some of the advances which 
have been made in the first half century of the 
telephone art, which is now drawing to a dose. 
They belong to the golden age of communica- 
tions which has achieved the extension of the 
spoken word throughout both space and time. 

But this golden age has not yet ended, and 
when we contemplate the possibilities of the 
future we discover that it has only just begun. 
It is to the future that we must now turn our 
minds and direct our endeavors. It is true 
that we pioneers belong to the past, but it is 
equally true that we belong to the present. 
As individuals, we must all pass away, as did 
the first pioneer; but our association, the Tele- 
phone Pioneers of America, will continue to 
live. The greatest work which our society can 
do is to exemplify the ideals of our service, 
and to transmit to its future members the splen- 
did traditions of our art. It should be our 
purpose to encourage and to sustain among the 
men and women of the telephone system their 
ever-increasing zeal for the public service. 

While it is beyond my power to put into 
words these ideals of our service, they already 
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exist within your hearts and mine, where we 
all can feel, though I can not express, their 
potency. These feelings, which form the main- 
spring of our actions, do not arise from mere 
wishful thinking, nor do they spring from an 
idealism which is disconnected from reality. 
They rest upon a solid basis of achievement, 
and represent the practical purpose of that 
great telephone system of intercommunication 
which bears the name of our first pioneer. 

It is interesting to note that the biologists 
were the first to appreciate the peculiar im- 
portance of electrical communications in the 
social organism, and to Herbert Spencer, 
writing more than fifty years ago, we are 
indebted for some analogies which have not 
yet been sufficiently studied either by the 
biologist or the engineer. In tracing the 
analogy between the telegraph system of his 
day and the nervous system of the animal or- 
ganism, Spencer expressed the view that prob- 
ably when the then rudimentary telegraph sys- 
tems were more fully developed, other analo- 
gies would be traceable. This development has 
already been provided by the telephone art, 
and national telephone networks have now be- 
come a vital part of the social oiganism. I 
believe that the study of these networks from 
the standpoint of biology is destined to yield 
important results, and, indeed, that an investi- 
gation of the remarkable developments of the 
automatic machinery used in modern telephone 
switchboards might even throw light on the 
mechanism of the mind itself. 

Scientists have long been studying the theory 
that man has advanced to his present high 
estate by upward progress in the biological 
scale from a microscopic speck of protoplasm 
forming the biological cell or unit of life. They 
have pictured him as composed of countless 
millions of these living creatures forming an 
organic entity marvelously designed, each cell 
performing its allotted part in that exquisite 
division of labor which characterizes this bio- 
logical state. 

We commonly compare a nation to a com- 
plex living organism. “We speak of the body 
politic, of the functions of its several parts, of 
its growth and of its diseases, as though it 
were a creature. But we usually employ these 
expressions as metaphors, little suspecting,” as 
Spencer says, “how close is the analogy, and 


how far it will bear carrying out. So com- 
pletely, however, is a society organized upon 
the same system as an individual being, that 
we may almost say that there is something 
more than analogy between them.” 

Each cell has its allotted and specialized 
work to do. Each cell must be fed, and live, 
and grow. Sustenance must be obtained, pre- 
pared and assimilated, and the waste removed. 
The physiological mechanisms for doing these 
things and many other things besides have 
their striking counterparts in the structure of 
organized society, and furnish instructive ma- 
terial for the philosophic student. But to us 
of the telephone art, the most marvelous thing 
of all is the nervous system, that inconceivably 
complex communication network, by which the 
activities of both individual and society are 
regulated and without which paralysis and 
death would result. 

We are told that the cells which compose 
the nervous system are the latest to appear in 
the upward march of the organism, and that 
the degree of their complexity and the extent 
of their differentiation furnish a criterion for 
determining the stage of progress which has 
been attained. Because of the high function, 
almost spiritual in its nature, performed by 
these nerve cells, they have been called the 
noble cells. I have long felt and often ex- 
pressed the feeling that because of this the 
workers in the telephone art are engaged in a 
high calling, building up the noble cells which 
constitute the nervous system of the nation. 

As in the animal body these cells were the 
latest to appear, so in the structure of organ- 
ized society the highest form of electrical com- 
munication, the telephone, is the latest to ap- 
pear — it comes only at the stage of higher 
development. And again as in the animal 
body, the stage of development of the nervous 
system is an index of its place in the evolu- 
tionary series, so I believe it will be found in 
any social organism that the degree of develop- 
ment reached by its telephone system will be 
an important indication of the progress which 
it has made in attaining coordination and 
solidarity. 

The use of the spoken word to convey ideas 
distinguishes man from all other created things. 
The extension of the spoken word by means* of 
electrical systems of intercommunication serves 



Fubbuaby 28, 1028] 


SCIENCE 


223 


to connect the nervous system of each unit of 
society with all of the others, thus providing 
an indispensable element in the structure of 
that inconceivably great and powerful organ- 
ism which many biologists feel is to be the ulti- 
mate outcome of the stupendous evolution 
which society is undergoing. 

That such an organism, thus so magnificently 
conceived, would be the outcome of the higher 
evolution of man, I have long believed; but 
its form and the nature of its functioning, I 
could not imagine. But the great work of 
Trotter, who has studied the gregarious 
instinct in the lower animals and in man, per- 
mits us to contemplate this evolutionary entity 
from a new point of view. He has pointed out 
that nature, having failed in her giant organ- 
isms, in which so many individual cells were 
crowded into such animals as her giant lizards 
and the mammoth and the mastodon, was to 
try a new method which was to dispense with 
gross physical aggregations of cells combined 
into one body. He points out that the flock, 
the herd, the pack, the swarm — now organiza- 
tions — were to be devised by nature, and to 
flourish and range throughout the world, and 
that in one of these new organizations, human 
society, the individual man is still to be re- 
garded as the unit, but not constrained as is 
the cell in the animal body, but free to move 
about, the mind alone being incorporated into 
the new unit by the marvelous power of inter- 
communication. He shows that the power of 
these organisms depends on the capacity for 
intercommunication among their members, and 
that this power expands until the limits of this 
intercommunication are reached. 

How fundamental electrical communication 
systems are, in the tremendous evolution of the 
human race which is now being manifested in 
the organization of society, and how vital to 
the welfare of mankind is the daily work of 
telephone men and women everywhere, is bating 
made more and more apparent by the dis- 
coveries of the new school of biologists. 

Speaking always of communication in its 
broadest meaning, 2 but emphasizing the im- 

2 In this should be included all methods of com- 
munication based upon speech, such as news- 
papers, books and letters, depending upon mechan- 
ical transportation; and telegrams, depending 
upon electrical transmission, 


portance of speech, Trotter says: ‘‘The capaci- 
ty for free intercommunication between indi- 
viduals of the species has meant so much in the 
evolution of man, and will certainly come in 
the future to mean so incalculably more, that 
it can not be regarded as anything less than a 
master element in the shaping of his destiny.” 

And again, in speaking of human society as 
a gregarious unit, he says: “The ultimate and 
singular source of inexhaustible moral power 
in a gregarious unit is the perfection of com- 
munion amongst its individual members.” 

As long as intercommunication was limited, 
lie tells us, the full possibilities of nature’s 
new experiment were concealed. But at length 
appeared man, a creature endowed with speech, 
in whom this capacity for intercommunication 
could develop indefinitely. “At once a power 
of a new magnitude was manifest. Puny as 
were his individuals, man’s capacity for com 
nmmeation soon made him master of the 
world. ... In his very flesh and bones is the 
impulse towards closer and closer union in 
larger and larger fellowships. To-day he is 
fighting his way towards that goal, fighting for 
the perfect unit which nature has so long fore- 
shadowed, in which there shall be a complete 
communion of its members, unobstructed by 
egoism or hatred, by harshness or arrogance or 
the wolfish lust for blood. That perfect unit 
will be a new creature, recognizable as a single 
entity; to its million-minded power and knowl- 
edge no barrier will be insurmountable, no gulf 
impassable, no task too great.” :i 

Here we have portrayed the forward march 
of humanity toiling ever onward to attain its 
goal. The realization that their wonderful art 
is destined to play such an important part in 
this final attainment, opens up a never-ending 
source of power and inspiration for telephone 
men aud women everywhere. It adds new dig- 
nity to their calling. Already, as we have seen, 
the human voice has been carried with the 
speed of light across the Atlantic Ocean, and 
across our continent, and far out into the 
Pacific; but still greater things are to come. 

It is the mission of the pioneers and their 
successors, and their associates among all the 
nations, to build up a telephone system ex- 
tending to every port of the world, connecting 

8 W, Trotter: “Instincts of the Herd in Peace 
and War.” 
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together all the peoples of the earth. I believe 
that the art which was founded by Alexander 
Graham Bell, our first pioneer, will provide the 
means for transmitting throughout the earth 
a great voice proclaiming the dawn of a new 
era in which will be realized that grandest of 
all our earthly aspirations — the brotherhood of 
man. 

John J. Carty 

American Telephone and 
Telegraph Company, 

New York 

THE AGGLUTINATION OF 
BACTERIA 1 

One of the characteristic properties of sus- 
pensions of finely divided matter in general 
and of bacteria in particular is the fact that 
under certain conditions the particles remain 
discrete, whereas, under other conditions, they 
collect into larger aggregates, c. e. t they ag- 
glutinate. This aggregation or agglutination 
is caused by certain concentrations of salts or 
acids and in the case of suspensions of bac- 
teria by proteins and especially by the homol- 
ogous immune serum. It is evident, there- 
fore, that there must be a force which tends 
to keep the individual particles apart from 
each other, and another force which tends to 
hold them in contact. It has long been known 
that such particles carry an electric change with 
reference to the surrounding liquid and it was 
early suggested that it was the repulsion due 
to the charge carried by the organisms which 
prevented them from coming into contact; the 
attractive force has usually been assumed to be 
surface tension. Many experiments have been 
performed to test this relation of the charge on 
the particles to the stability of the suspension, 
but nearly all have failed to show any definite 
relationship (between the two phenomena. An 
exception is the work of Bowis 2 on the coagula- 
tion of oil emulsions. Powis found that coagula- 
tion occurred whenever the potential between 

1 A detailed account of the work described in 
this paper has been published in the J. Gen. 
Physiol, July and November, 1922. References 
to other work will also be found in these papers 
and have been omitted from the present summary. 

2 Powis, F.: Z. phyeik. Chem., 1914-15, lxxxix, 
186 . 


the drops and the surrounding liquid was re- 
duced below a critical value of about 30 milli- 
volts. The stability of these oil emulsions there- 
fore is determined solely by the potential of 
the droplets. In the case of bacteria, however, 
it has been found repeatedly that agglutination, 
especially by immune serum, may occur with- 
out any change in the potential. Some quali- 
tative relation has been found between the acid 
agglutination point and the potential inasmuch 
as the potential passes through a minimum and 
changes its sign at the acid agglutination point. 

It will be evident from the result of the ex- 
periments reported here that the difficulty with 
the bacteria suspensions is due to the fact that 
electrolytes affect not only the potential and 
hence the repellent force but also the cohesive 
or attractive force. In order to account for the 
observations it is therefore necessary to measure 
both . 

The experiments performed by the writers 
were carried out with thoroughly washed sus- 
pensions of B. typhosus and the bacillus of rab- 
bit septicemia. The potential was calculated 
from the rate of migration of the organisms 
in an electric field. 

AGGLUTINATION BY SALTS OR ACIDS 

It was found that the experiments could be 
divided at once into two groups; first, those 
in which agglutination was caused by very low 
concentrations (less than 0.01 N), and second, 
those in which high concentrations of electro- 
lytes were needed. In the first group it was 
found that agglutination occurred whenever the 
potential between the organisms and the solu- 
tion was reduced below about 13 millivolts 
(either positive or negative). In this case ap- 
parently the stability is determined solely by 
the potential. In the second group, however, 
there was no critical potential and agglutina- 
tion with many salts did not oeeur even though 
the potential was reduced to a value too small 
to measure. This distinction between the two 
groups is not due to a specific effect of the 
aait, since the presence of a high concentration 
of sodium chloride for instance, which does not 
cause agglutination in any concentration, com- 
pletely prevents agglutination by acids. 2 

3 It follows from this experiment that in deter- 
mining the acid agglutination point of bacteria 
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It is evident from the above results that the 
agglutination in general ean not be accounted 
for solely by changes in the potential. The re- 
sults, however, are what might be expected if 
the salt affected the attractive or “cohesive” 
force as well as the potential. It was found 
possible to obtain a comparative measure of the 
adhesive force by determining the force required 
to separate two glass discs covered with a film 
of the bacteria. These experiments confirmed 
the supposition mentioned above, They showed 
that high concentrations of salt decreased the 
attractive force between the organisms. Al- 
though the potential required to keep them apart 
is also decreased, and in very concentrated salt 
is reduced to zei'o, the cohesive force is so in- 
significant that the organisms do not agglu- 
tinate, despite the absence of potential. 

AGGLUTINATION BY MEANS OF PROTEINS 

The agglutinating action of various proteins 
was found to be the same as that of salts, ex- 
cept that no effect on the cohesive force was 
noted. The addition of the protein affects the 
potential and if the potential is decreased below 
the critical value agglutination occurs. If the 
potential is increased the suspension becomes 
more stable. This is evidently part of the 
mechanism of the so-called “protective colloids.” 
The amount of protein required to reduce the 
potential to the critical value and to cause ag- 
glutination varies markedly with the p H and is 
much less when the protein and bacteria carry 
charges of opposite sign. When the bacteria 
and protein both have the same sign, the charge 
on the bacteria may be increased. This ex- 
periment shows conclusively that the union be- 
tween protein and bacteria is not determined 
solely by the attraction due to opposite charges 
since according to this view no combination 
should occur when the two have the same sign. 
It appears probable that the union is governed 
by secondary valence forces and is of the sa*ne 
type as the reactions studied by Langmuir in 
the formation of surface films. The isoelectric 
point of organisms coated with a protein is 
changed to that of the protein, 

buffer solutions of high concentration should not 
be used, but the experiments should be made with 
dilutions of a suitable acid. 


THE MECHANISM OP AGGLUTINATION WITH NOR- 
MAL AND IMMUNE SERUM 

The effect of normal or immune serum was 
found to depend on the conditions of the ex- 
periment, especially as regards the salt concen- 
tration. If dialyzed serum is added io a sus- 
pension of organisms in distilled water, the 
potential of the organisms is gradually de- 
n-eased but not sufficiently to cause agglutina- 
tion (in the case of typhoid bacilli), i. e. y the 
potential is still greater than 13 millivolts. If 
any .salt solution is now added to this mixture 
until the potential is decreased to the critical 
value of 13 millivolts, agglutination occurs. In 
other words, the immune serum prevents the 
salt from decreasing the cohesive force between 
the organisms and the agglutination of or- 
ganisms treated with immune serum is deter- 
mined simply by the potential. The agglutina- 
tion of organisms sensitized with immune 
serum therefore takes place whenever sufficient 
electrolyte is added to reduce the potential to 
the critical value of about 13 millivolts. An 
excess of trivalent ions or of some divalent ions 
may cause the potential to change its sign and 
become greater than the critical value again, 
in which case the suspension again becomes 
stable. 

If the experiment is performed in the usual 
way by adding the serum to a suspension of 
the organisms in salt solution, the mechanism 
is different. As has already been stated, the 
addition of ordinary neutral salts such as NaCl 
in fairly high concentrations to a suspension 
of bacteria depresses the potential to a very 
small value but agglutination does not occur 
owing to the fact that the cohesive force is also 
decreased, so that although there is no force 
keeping the organisms apart, neither is there 
any force to draw them together and no agglu- 
tination occurs. If now immune serum is added 
to this suspension of bacteria in salt solution 
it is found that very little or no change is caused 
in the potential but that the cohesive force is 
increased and agglutination therefore takes 
place. When the experiment is performed in 
this way, therefore, the mechanism is just the 
reverse of the one described above in which the 
salt was added to the mixture of serum and or- 
ganisms. When the salt is added to the mixture 
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of serum and organisms the cohesive force re- 
mains constant, but the potential and therefore 
the repulsion ‘between the organisms is de- 
creased until it is less than the cohesive force 
and agglutination therefore occurs. When, 
however, the serum is added to the organisms 
in the presence of sufficient salt so that the 
potential is less than 13 millivolts, the cohesive 
force is increased with increasing concentra- 
tion of serum until it is greater than the re- 
pulsion due to the potential (which is not af- 
fected bv the addition of the serum) and ag- 
glutination again occurs. 

INFLUENCE OF THE P H 

It was found that the acidity of the solution 
markedly affects the amount of either normal 
or immune serum required to cause agglutina- 
tion (when the organisms are suspended in low 
concentrations of salt). The nearer the iso- 
electric (acid agglutination) point of the or- 
ganism the less serum is required for agglutina- 
tion. A determination of the amount of anti- 
body combined with the organism, however, 
showed no increase in this range. The number 
of units combined was the same from p n 3.5 
to p H 8, although the amount of serum required 
to cause agglutination varied tremendously over 
this range of p H . The same amount of anti- 
body when combined with the organisms there- 
fore evidently has a far greater effect in this 
range of p H than it has farther from the iso- 
electric point or else other constituents of the 
serum have a greater effect near the isoelectric 
point of the organism. In any case, there seems 
to be no connection between the sign of charge 
of the antibody and organism and the com- 
bination between the two. This experiment in- 
dicates that the serum or protein forms a film 
on the surface of the organism which then re- 
acts like a particle of the pure protein. A 
similar mechanism was suggested by Coulter 4 
to account for the effect of serum on the acid- 
agglutination point of red blood cells. 

John H. Northrop 
Paul H. DkKruif 

The Rockefeller Institute 
for Medical Research, 

New York 

4 (:\>ulter, 0. R.: J. Gen. Physiol., 1021*22, iv, 
403. 


THE WORK OF U. S. GEOLOGICAL 
SURVEY 

Explorations for potash, investigations and 
explorations of present and possible oil and gas 
fields, of coal fields, and of ore deposits and 
mining districts, paleontologic researches, work 
in chemistry and physics, and investigations of 
surface and underground water resources are 
among the year's activities of the United States 
Geological Survey as mentioned in the annual 
report of the director, just made public. The 
number of employees in the Geological Survey 
holding regular appointments was 877; most 
of them are field men whose varied work rami- 
fies into every state, in addition to Alaska and 
other outlying territory of the United States. 
Besides these ft small host of temporary camp 
field men were employed — rodmen, teamsters, 
cooks, etc. Some of the most important things 
that the Geo-logical Survey has to show for its 
work are geologic surveys which cover a wide 
scope of practical and scientific activity, em- 
bracing 32 states; topographic mapping in 
21 states covering 13,544 square miles and in- 
cluding more than 5,000 miles of levels and 
primary traverse lines ; more than 11.000 
measurements of stream flow in 31 states and 
investigations of underground waters in 10 
states. 

The survey also acted on more than 25,000 
eases referred to it in connection with the ad- 
ministration of the public lands; and made a 
decrease of 3,914,000 acres in outstanding 
government coat reserves, of 110,000 acres in 
outstanding petroleum reserves, and of 298,000 
acres in phosphate reserves. There was, how- 
ever, a net increase of 208,000 a^res in the area 
classified as phosphate land. The present 
acreages classified and reserved by the govern- 
ment as coal, petroleum, oil-shale and phos- 
phate lands are: Coal, 85,000,000; petroleum, 
6,500,000 ; oil-shale, 4,100,000 ; phosphate, 
2,700,000. The survey also made a net in- 
crease of 635,000 acres in power-site reserves, 
designated 382,000 acres in Nevada under the 
ground -water reclamation act, and made net in- 
creases of 5,700 acres in public water reserves, 
of 3,989,000 acres in enlarged-homestead desig- 
nations, and of 4,778,000 acres in stock-raising 
homestead designations. The Washington office 
distributed 602,000 copies of book publications 
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and 606,000 maps, of which 662,000 maps were 
sold. 

The Geological Survey is a scientific bureau 
which has to do with the mineral resources of 
the earth rather than with men. Therefore it 
is known to but comparatively few, for to most 
people its reports seem to lack human interest. 
The work of its large topographic force, for 
instance, is recorded in lines on paper — maps — 
which do not lend themselves especially well to 
columns in the newspapers. Where the Geo- 
logical Survey leaves off others take hold. Thus 
the geologist may carefully explore and out- 
line on a map -the structure of an oil field, 
and so advise the wildcatter where or where not 
to drill; yet little public interest attaches to the 
region until the oil man sets up his rig and 
begins to drill. So it is with all the work of 
the organization; it is basic, foundation work, 
upon which many kinds of development may 
rest later, after the Geological Survey has moved 
on to new fields of investigation. 

An example of the forward-looking policy 
of the Geological Survey is seen in its anticipa- 
tion last winter of the coal strike, when as a 
measure of preparedness, in cooperation with 
the census, it made an inventory of the amount 
of coal stored in the United States, and also 
prepared and published a map of the United 
States showing the coal mining districts. 

The work of the Geological Survey in con- 
nection with oil, says the director, continues 
to be of increasing value, and the application 
of geology to practical affairs is shown by the 
fact that in four oil fields that have been ex- 
tensively developed the early geologic mapping 
indicated the existence of oil in the ground, 
which was later proved by commercial develop- 
ment. Other activities of the Geological Survey 
included examination of deposits of oil-shale 
in four states; comprehensive studies of the 
Colorado and San Juan rivers in Utah and 
Arizona with reference to reservoir sites; the 
completion of studies of radium-bearing car- 
notite ores and tungsten deposits of the United 
States; the preparation of timely reports on the 
production of coal and other fuels; making 
nearly 2,000 detailed analyses of rocks and 
minerals, and 700 analyses of surface and 
underground waters; the preparation of special 
physical and shaded relief maps of Alaska, 
California, Kentucky and several other areas; 


continuation of the preparation of the United 
States portion of the international map of the 
world, for which maps of 46 states have now 
been completed and are on sale at nominal 
prices; the preparation of monthly reports on 
the production of electricity and consumption 
of fuel by public utility power plants ; and the 
publication of maps of 14 states showing the 
location of power sites and transmission lines. 
These in common with all the 3,000 or more 
different maps of the Geological Survey are for 
sale at nominal prices. 


SCIENTIFIC EVENTS 

VITAL STATISTICS OF PRUSSIA BEFORE 
AND AFTER THE WAR* 

The Prussian Statistical Department issued 
last year the second part of Vol. 10 of Medi- 
zinahtatistische Nachrtehten. It is a com- 
parative study of the last complete pre-war 
and the first complete post-war year (1913 and 
1919). Prussia is closely comparable with 
England and Wales in population, and as it 
has been exposed to different wartime and post- 
wartime conditions, it is interesting to compare 
the results. The estimated population of Prus- 
sia in 1913 at all ages was 20,696,269 males 
and 21,052,793 females. In the first completed 
post-war year (1919) the census showed a de- 
crease in the males to 18,816,849 and females 
to 20,523,698. The mean age of males in 1913 
was 26.6 years, and 28.7 in 1919. There was 
very little change in infant mortality, the death 
rate per 1,000 births in the first month of life 
being 48.7 for 1913 and 48.3 for 1919. The 
births numbered 1,209,385 in 1913 and 827,335 
in 1919, giving rates of 29.0 and 21.0 per 1,000 
living. In England and Wales the birth rates 
were 23.9 per 1,000 living in 1913 and 18.6 
in 1019, and the death rates in the first month 
of life were 44.39 and 44.49 per 1,000 births. 
In both countries there was an increase in the 
deaths in childbed, but the third wave of the 
great pandemic of influenza in 1919 may be 
assumed to account for some increase. In 
Prussia the decline in infantile diarrhoea was 
considerable; the mortality under 1 year was 
134.6 per 10,000 live births in 1913 and 44.55 
in 1919. Excluding typhoid fever and influenza, 
the infectious diseases showed a decrease. The 

l The British Medical Journal. 
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number of deaths from scarlet fever in 1919 
was less than half that of 1913, being 2,213 
against 4,506. In England and Wales 2,100 
deaths were registered in 1913 and 1,221 in 
1919. The deaths from measles showed a great- 
er decline, from 7,286 to 1,270. The figures 
for England and Wales were 10,673 and 3,563. 
There was little change in the deaths from 
diphtheria and croup, the actual deaths being 
7,550 and 7,054, and the rates of mortality at 
ages up to 15 were 5.42 in 1919 and 5.20 in 
1913 (mortality per 10,000 living). The figures 
for England and Wales were 4,494 for 1913 
and 4,916 for 1919, and the rates of mortality 
under 15 years 3.84 and 4.36 per 10,000. In 
Prussia the death rates from typhoid fever in- 
creased from 0.34 to 0.74 (actual deaths being 
1,433 and 2,911). There was a decline in the 
figures for England and Wales from 1,505 to 
577 (0.41 to 0.16 per 10,000). The greatest 
increase in the causes of deaths was under the 
head of tuberculosis. The totals were 56,861 
in 1913 and 85,996 in 1919, and the crude rate 
per 10,000 increased from 13.66 to 21.86. The 
rates for urban districts increased from 15.81 
to 27.16 and the rural from 11.65 to 16.84. 
In England and Wales the total deaths were 
49,464 in 1913 and 46,310 in 1919. “The 
special characteristic of the mortality from 
tuberculosis in the years under consideration 
and that which gives rise to the greatest anxiety 
is the increase of mortality at young ages. 
Despite the end of the war, the partial im- 
provement of feeding, clothing and heating, 
normal facilities for medical treatment, and 
above all the declining birth rate, which would 
give reason to suppose that more and better 
attention under the more favorable external 
conditions of a smaller family would lead to a 
decline of the death rate, the number of deaths 
has not in fact declined but increased, a result 
which is doubtless to be attributed to the after- 
math of the hunger blockade.” The statistics 
of pneumonia and influenza show the effect of 
the great pandemic in 1919. The deaths from 
influenza were 1,592 in 1913 and 29,141 in 
1919. In England and Wales the figures were 
6,387 in 1913 and 44,789 in 1919, but the two 
sets of figures are not comparable owing to 
the differences in tabulation. The total mor- 
tality from influenza and pneumonia was 53,094 
and 85,990 in 1913 and 1919, and the corre- 


sponding figures for England and Wales were 
44,002 and 83,909. The cancer rate shows very 
little change, 10.13 in 1913 and 10.03 in 1919 
for 10,000 persons at ages 90 to 60, and for 
persons over 60, 54.16 and 51.14. In 1920 
the rate increased to 10.22 (ages 30 to 60), and 
55.05 (60 and over), the latter ‘being the high- 
est yet recorded. 

THE AMERICAN SCHOOL IN FRANCE OF 
PREHISTORIC STUDIES 

Foe the year's work from July 1, 1922, to 
July 1, 1923, three scholarships were offered 
of five thousand, three thousand and two thou- 
sand francs, , respectively. There were over 
fifteen applicants representing nearly as many 
states of the Union. The successful applicants 
are Miss E. L. Bayles, Smith College 1921, of 
Cincinnati; Mr. Noguera, formerly at Harvard 
University, of Mexico City, and Mr. J. H. Goff, 
Oglethorpe University 1920, of Macon, Georgia. 
Besides these three, three other students com- 
pleted the summer’s work, and one more spent 
a month in study in the field. 

The work consisted in excavation at the sta- 
tion of La Quina in the forenoon, and in 
attendance at lectures in the laboratory of Dr. 
Henri Martin, near by, in the afternoon: of 
these, one was given by Dr. Martin, who ac- 
cepted a position on the staff as lecturer in 
paleontology, and a second by the director on 
prehistoric archeology in general. 

The results of the excavations themselves 
may be said to be satisfactory. The trench 
continued in 1921 under Director MaeCurdy, 
was extended and proved of somewhat varying 
richness. The specimens found were predom- 
inantly Mousterian, but Acheulean tendencies 
were not lacking, nor were those of Aurigna- 
cian quality (in the upper part). In addition, 
a small grotto was excavated to a distance of 
eight meters; the somewhat scanty (though 
interesting ) specimens found here proved 
almost exclusively Aurignacian. Animal bones, 
particularly those of the horse, bison and 
reindeer, were abundant and (as is usually 
the case) a large number of teeth were pre- 
served. 

Excursions were made to Lea Eyzies, Teyjat, 
a neighboring Merovingian cemetery, etc., and 
at the end of September the students under- 
took an excursion to the caves of Gargaa, Mas 
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d’Azil, Ttus d’Audubert and Trois Fibres in 
the, Pyrenean region. 

The winter’s work is undertaken by the three 
scholarship holders and the others: the latter 
hope to remain in Paris as long as possible. 

The school would not have existed had it not 
been for the generosity and kindness of Dr. 
Henri Martin and his family. In encourage- 
ment, scientific assistance and in hospitality 
they have added one more season of incom- 
parable enthusiasm; the director and the stu- 
dents are deeply appreciative of this, as well 
as of the kindness of M. Hubert of the Museum 
of Saint Germain, and of Mr. Passemard, of 
Biarritz, who generously delivered lectures be- 
fore the school on the Neolithic, Bronze and 
Iron Ages and on the Cavern of Isturitz, 
Charles Peabody, Director 

THE NATIONAL ASSOCIATION OF 
AUDUBON SOCIETIES 

The National Association of Audubon Soci- 
eties, of which T. Gilbert Pearson is president, 
is making an appeal for funds for a permanent 
home. Founded in 1901, the association to- 
day is the largest membership organization in 
the world having for its object the study and 
protection of wild birds and wild animals. 

The association feels that its usefulness could 
be greatly augmented and the influence of the 
Audubon Societies of America largely in- 
creased, both in this country and abroad, if the 
headquarters could be installed in a building 
adequate to its needs, a building providing 
suitable accommodations for a library of con- 
servation and natural history, photographic ex- 
hibits, a museum of conservation, for display- 
ing apparatus for attracting birds and for an 
assembly hall. 

' Adequate space is needed to house the 
library of ornithology and general natural his- 
tory, as well as various phases of conservation 
of wild life, which has passed the twelve hun- 
dred mark and is constantly growing. Much 
rare and unreplaccable data dealing with the 
conservation of wild birds and animals is in- 
cluded, which should be stored in a fireproof 
building where it may be accessible to the stu- 
dents of to-day and those of the future. At 
present almost half of the library is in boxes 
in storage warehouses because of lack Of space. 

A demand exists for specific knowledge re- 


garding bird sanctuaries and reservations on 
public lands as well as private estates. It is 
also believed that the public would be inter- 
ested in the association’s collection of punt- 
guns, traps, snares, nets and other illegal de- 
vices used in taking wild birds, as well as in 
the various species of birds which are now or 
have been extensively used in the millinery 
feather trade. Quantities of these seized from 
dealers by the state and federal authorities are 
in the hands of the association. 

Besides the library of conservation, the mu- 
seum and the exhibition hall, the need is felt 
for an assembly hall where teachers and others 
interested in bird study might attend lectures 
and meetings. Additional office space and more 
storage room are also needed. 

LECTURES AT YALE UNIVERSITY ON 
MENTAL HYGIENE 

Under the auspices of the department of 
social and political science of Yale University 
and the New Haven Council of Social Agencies, 
a course of eight lectures on the “Social aspects 
of mental hygiene” will be given by a group 
of specialists who have attained prominence in 
the mental hygiene movement. The movement 
was started in New Haven in 1908 by Clifford 
W. Beers, who organized at that time the Con- 
necticut Society for Mental Hygiene. From 
the beginning the university has sponsored his 
work and a number of Yale professors have 
been identified with it. 

This course represents an attempt to meet 
the need expressed by social workers and others 
for instruction in the field of mental hygiene. 
The adjustment of human relationships, which 
is the main object of all social work, calls for 
knowledge of personality and its development, 
and an understanding of the relation of mental 
disorder and mental defect to dependency, de- 
linquency and general social maladjustment. 
The course is also designed to be of assistance 
to parents, teachers and others in the commu- 
nity who desire a clearer and more practical 
understanding of the intricate mechanism of 
human behavior. 

President Angell will act as chairman of the 
first lecture, which Mr. Beers will give. Dr. 
0. G. Wiedman, medical director of the Con- 
necticut Society for Mental Hygiene, will pre- 
side at four of the lectures, and Dr. Paul 
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Waterman, chairman of the 8tate Psycho- 
pathic Hospital Commission, at the last three. 

The following subjects will be discussed: 
“The mental hygiene movement,” Mr. Beers; 
“The mechanism of human behavior,” Dr. 
Frankwood E. Williams, medical director of 
the National Committee for Mental Hygiene 
and editor of the Mental Hygiene Quarterly; 
“Mental hygiene and personal health,” Dr. 
Thomas W. Salmon, of the Rockefeller Foun- 
dation; “Mental hygiene and education,” Dr. 
C. Macfle Campbell, director of the Boston 
Psychopathic Hospital; “Mental hygiene and 
family life,” Dr, Abraham Myerson, assistant 
professor of neurology at Tufts College ; 
“Mental hygiene service for children,” Dr. Ar- 
nold Gesell, professor of child hygiene, Yale 
University, and director of the University 
Psycho-Clinic; “The feeble-minded in the com- 
munity,” Dr. Walter E> Fernald, superintend- 
ent of the Massachusetts School for the Feeble- 
minded; “Mental hygiene in social work,” Dr. 
Jessie Taft, director of the Department of 
Child Study of the Children’s Aid Society and 
Children’s Bureau, Philadelphia. 


SCIENTIFIC NOTES AND NEWS 

Dr, John Trowbridge, Rumford professor 
emeritus at Harvard University, died at Cam- 
bridge on February 18 in his eightieth 
year. 

Dr. John Dow Fisher Gilchrist, profes- 
sor of zoology in the South African College at 
Capetown, has been efected president of the 
South African Association for the Advance- 
ment of Science for the meeting to be held at 
Bloemfontein in July. 

Marstqn T. Bogkrt, professor of organic 
chemistry, represented the National Academy of 
Sciences at the Benjamin Franklin Celebration 
in Park Row, New York City, on January 17. 
In the name of the academy, he presented a 
floral tribute in the form of a lightning flash, 
bearing the initials of the National Academy of 
Sciences and “symbolizing both Franklin’s 
harnessing of the lightning and the brilliance 
of his scientiAc genius.” 

Dr. Dawson Turner and Mr. D. M. R. Crom- 
bie have each been awarded a Makdougall-Bris- 
bane medal by the Royal Scottish Society of 
Arts for their paper on “An investigation of 
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the ionized atmosphere around flames by means 
of an electrified pith ball.” 

Dr. William Hoskins, of Chicago, consult- 
ing chemist, has been elected a director Of the 
American Chemical Society. 

The South Africa medal and grant have been 
awarded to Dr. I. B. Pole Evans for his con- 
tributions to botanical science in South Africa. 

Professor F. C. Newcombe, instructor in 
botany in the University of Michigan for the 
last 33 years, and for the last 20 years head 
of the department, having reached the retiring 
age, has resigned his position and will leave the 
university at the end of the present academic 
year. Professor H. H. Bartlett has been elected 
chairman of the department. 

Dr. Anders Sven Hedin, of Stockholm, who 
spent thirteen years exploring Thibet and East- 
ern Turkestan, arrived in New York on Febru- 
ary 13 on the Hamburg-American liner Hama. 
He will lecture and will also visit American 
Indian ruins. 

Arriving in Berkeley on February 8, Dr. A. 
Sommerfeld, professor of mathematical physics 
in the University of Munich, was for two weeks 
a- guest of the department of physics of the 
University of California. He delivered a large- 
ly attended course of eight lectures on atomic 
structure and theories of radiation to the gradu- 
ate students of that and related departments. 

The Clinical Congress of the American Col- 
lege of Surgeons, representing thirty-five states, 
is making a 14,000 mile cruise to South 
America, including Brazil, Uruguay, Chili and 
the Argentine. The party is composed of five 
hundred persons, including one hundred and 
sixteen American and Canadian surgeons and 
their families. The cruise, which will last two 
months, was arranged by Dr. Franklin H. Mar- 
tin, of Chicago, and Dr. William J. Mayo, of 
Rochester, Minn. 

Dr. James F. Kemp, professor of geology at 
Columbia University, will go to Porto Rico late 
in February to make a survey of the mineral 
resources of the island for the New York 
Academy of Sciences. He will also assist in 
a reconnaissance of the Virgin Mands prepara- 
tory to detailed geological investigations. Dr. 
Nathaniel L. Britton, director in chief of the 
New York Botanical Garden, sailed from New 
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York 'with Mrs, Britton on January 20 to 
prosecute their investigation of the flora of 
Porto Rico, The work is partly in press now 
and when completed will be published by the 
New York Academy of Sciences. Dr, Fred 
J. Beaver, also of the Botanical Garden staff, 
accompanied Dr, and Mrs. Britton at the 
special request of the Porto Rican government. 
He will make an intensive study of the fungi 
of the island from an economic aspect, and will 
return with the rest of the party on April 6. 

Among grants made, as we learn from Nature , 
from the Bonaparte fund of the Paris Academy 
are: 2,000 francs to Wilfred Kilian to assist 
the publication of a geological bibliography of 
the south-east of France; 5,000 francs to Em- 
manuel de Margerie, for the preparation of the 
publication of a tectonic map of Eurasia; 

15.000 francs to Jean Masc&rt, for the publica- 
tion of a part of the astronomical work of 
Luizet; 3,000 francs to M. Mugnier-Serand for 
his researches on atmospherics in wireless 
telegraphy and their application to the pre- 
diction of storms ; 15,000 francs to the Academy 
of Sciences for the publication of the catalogue 
of scientific periodicals in Paris libraries. 

From the Loutreuil fund of the Academy 

5.000 francs have been given to the Association 
lyonnaise for excavations in the prehistoric de- 
posits of Solutr4, and 2,000 francs to Charles 
Le Morvan for the publication of a map of the 
moon. 

At the annual general meeting of the British 
Association of Economic Biologists, held on 
Friday, January 26, the following officers and 
council were elected for the year 1923: Presi- 
dent, Professor E. B. Poulton, F, R. S. ; Treas- 
urer, Dr. A. D. Imms; Secretaries, General 
and Botanical, Dr, W. B. Brierley; Zoological, 
Dr. J. Waterston; Editors, Botany, Dr. W. B. 
Brierley; Zoology, Mr. D. Ward Cutler; Coun- 
cil, Dr. W. F. Bewley, Professor V, ll. Hack- 
man, F.R.S., Mr. F. T. Brooks, Mr. A. B. Bruce, 
Dr, E. J. Butler, C.I.E., Dr. J. W. Munro, Sir 
John Russel, F.R.S., Professor J. H. Priestley, 
D.S.O., Professor J. H. Ashworth, F.R.8., Dr. 
T. Goodey, Mr. A. D. Cotton, Mr. W. E. Hiley. 
Professor V, H. Blackman and Sir John Rus- 
eel were appointed vice-presidents, . 

Dr. Charles Greeley Abbot, of the Smith- 


sonian Institution, will speak before the Syra- 
cuse Astronomical Society on March 2, at 8 
o’clock. Before the lecture there will be a 
dinner in honor of Dr. Abbot. 

Professor E. V. McCollum, of the Johns 
Hopbine University, addressed the Public 
Health Association of Rochester and the Roch- 
ester Section of the American Chemical Society 
on February 2 on “Diet and health.” 

Dr. A. J. McLaughlin, surgeon of the 
United States Public Health Service, former 
commissioner of public health of Massachusetts, 
addressed the annual meeting of the Boston 
Health League at the Twentieth Century Club 
on February 14 on “The control of communi- 
cable diseases.” 

At the annual general meeting of the British 
Association of Economic Biologists, held at the 
Imperial College of Science on January 26, 
Professor R. T. Leiper, M.D., gave an address 
on the study of helminthology. 

A lecture on “Intersexuality and the deter- 
mination of sex” was delivered by Professor 
Goldschmidt, of the University of Berlin, at 
the University of Liverpool on February 15. 

Sir Edward Sharpey Schafer, professor of 
physiology in the University of Edinburgh, has 
accepted the invitation of the trustees to be the 
first Victor Horsley lecturer. The lecture will 
probably be delivered in the autumn. 

Professor Zschokke, of the faculty of zool- 
ogy in the University of Basle, is lecturing this 
term at the University of Cambridge on the 
European fauna. 

A program commemorative of the work of 
Charles Goodyear, who did the original work 
on the vulcanization of rubber in and near 
New Haven, will be given by the Rubber Divi- 
sion of the American Chemical Society at the 
spring meeting. The division plans the erec- 
tion of a tablet in Goodyear’s memory. It also 
is the announced indention of Dr. Bruni, of 
Milan, Italy, to be present at the meeting and 
to present a paper on his late researches on 
the acceleration of vulcanization. 

Carl Paul Goerz, founder and until the 
time of his death head of the Optische Anstalt 
C. P. Goerz A. G., of Berlin, died on January 
14. Mr. Goerz started in business in 1886 in 
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a single room. The Goers factories now cover 
several acres in Berlin-Friedenau and Berlin- 
Zehlendorf, with branch factories in Cassel, 
Leipzig and several other places. At the 
present time there are over three thousand em- 
ployees, making practically everything re- 
quired in the photographic and scientific field. 
Mr. Goerz was sixty-nine years old and re- 
mained to the last the active head of these en- 
terprises. 

Mr, E. W. Nelson, the scientific superin- 
tendent of the marine laboratory at the Bay of 
Nigg near Aberdeen, died on January 17. 

The one hundred and nineteenth meeting of 
the American Physical Society will be held in 
Boom 301, Fayerweather Hall, Columbia Uni- 
versity, New York, on Saturday, February 24, 
1923. 

The anniversary meeting of the Royal An- 
thropological Society was held in London on 
January 23. 

The Royal Microscopical Society has estab- 
lished a section to deal with the practical use 
of the microscope in connection with industrial 
research. 

At the International Exhibition of Photog- 
raphy, Optics and Cinematography, to be held 
at Turin in May and June next, prizes will be 
given for various kinds of films — among others, 
films of scientific subjects. 

We learn from the Journal of Industrial and 
Engineering Chemistry that after conducting 
exhaustive hearings on the bill to appropriate 
funds for the recovery of the helium which is 
constantly going to waste from the natural gas 
wells of the southwest, the committee on public 
lands of the House of Representatives has de- 
cided that the bill should have gone to the com- 
mittee on military affairs in the first place. 
The result is that there is no possibility of 
passage of the bill at this session. 

The Bermuda Biological Station will be 
open for research this summer, as usual, for 
some six weeks or more, beginning early in 
June. The laboratory is provided with run- 
ning sea water, the needful glassware and 
usual reagents, but does not furnish micro- 
scopes, dissecting instruments or other per- 
sonal apparatus. It has accommodations for a 
limited number of persons who desire to pur- 


sue investigations on specific biological topic*; 
but no formal instruction will be given. The 
facilities of the station are offered free of 
charge to competent investigators. Special* 
very low, rates for transportation from New 
York to Bermuda and return are guaranteed. 
Persons desiring to take advantage of this 
opportunity should communicate promptly 
with the director of the station, who will be 
glad to furnish additional information as to 
facilities and expenses. Applicants should 
state the nature of the investigation proposed, 
the animals or plants which will be needed in 
the work, and any special appliances desired, 
addressing the director, Professor E. L. Mark, 
Museum of Comparative Zoology, Cambridge 
38, Massachusetts. 

Between July 1 and October 1, 1923, there 
will be no routine teaching of undergraduate 
students at Stanford University Medical School. 
During this period properly qualified graduates 
in medicine and medical students of this and of 
other schools are invited to participate in 
medical and surgical work, including special- 
ties, in the capacity of special workers. The 
workers will be expected to assist in the diag- 
nosis and treatment of patients in the out- 
patient departments, laboratories and wards. 
Opportunity to make special studies of clinical 
and laboratory problems will be offered in cer- 
tain subjects. The minimum period of attend- 
ance will be four weeks. Applications, which 
should give an outline of the medical experience 
of the applicant, should be sent to the Dean, 
Stanford University Medical School, 2398 Sac- 
ramento Street, San Francisco, before June 1, 
1923. A more detailed statement will be sent 
on application. 

Three donors have given $6,000,000 to the 
endowment fund of the New York Public 
Library — John D. Rockefeller, Jr., $3,000,000; 
Payne Whitney, $2,000,000; Edward S. Hark- 
ness, $1,000,000. Added to the present fund 
of approximately $15,500,000 the amount will 
enable the Library now to operate its reference 
department without a deficit and to make up 
arrears in binding, cataloguing and purchasing, 
but $500,000 more annually will be necessary 
to meet the natural development of the library. 
The number of books consulted annually has 
increased one hundred per cent, in eleven 
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years, and the annual number of readers 200 
per cent., from 400,275 in 1911 to 1,225,778 in 
1922. Cost of operation advanced 113 per cent, 
in the same period. 

Thb British Medical Journal states that the 
announcement is made from Canada that 2,715 
claims have already been received for the prise 
of $100,000 offered by Lord Atholstan, of Mon- 
treal, for the discovery of a cure for cancer; 
claims have come from forty-one different 
countries. It is pointed out, however, that 
claimants must satisfy a recognized medical 
faculty or leading medical society in his or her 
own country first that there is some scientific 
basis to justify the experimental investigation 
of the professed cure, and that any cases said 
to have been successfully treated ivere in fact 
cases of cancer. 


UNIVERSITY AND EDUCATIONAL 
NOTES 

Subscriptions to the Harvard endowment 
fund reached a total of $13,892,605.29 on Jan- 
uary 1, according to figures now made public. 
Of the sum, $10,910,825.31 had actually been 
paid in on that date, against a corresponding 
figure a year earlier of $9,776,706.89. 

A bequest of $200,000 for the establishment 
of a department of clinical surgery has been 
ordered paid by trustees of the estate of Edward 
A. W. Hunter to the University of Pennsyl- 
vania by Judge Thompson in the orphans* 
court. The fund awarded the university will 
establish the “Agnew and Hunter Department 
of Clinical Surgery" in memory of Drs. D. 
Hayes Agnew and Charles D. Hunter, 

A bill now pending in the Texas Legislature 
provides for an appropriation of $200,000 for 
the establishment of a State College of Tech- 
nology and Textile Engineering. 

J. Leighton Stuart, president of Peking 
University, has announced a contingent g : ft of 
$75,000 by the China Medical Board of the 
Rockefeller Foundation. Mr. Stuart recently 
arrived in the United States to speak in the 
interest of a campaign to raise $1,000,000 neces- 
sary for the removal of the university from 
its present temporary quarters to its new site 
by September, 1924. 

Dr. Wallace W. Atwood, president of 


Clark University, who was granted a three- 
months’ leave of absence (by the board of trus* 
toes to visit Europe, has returned. He visited 
universities and colleges in Scotland, England, 
Belgium, Germany, Holland, France and 
Switzerland. He made engagements with 
several scholars to occupy the visiting profes- 
sor’s chair in geography at Clark for six months 
or a year. 

E. A. Miller, formerly ftefld agent for the 
states relations service, United States Depart- 
ment of Agriculture, who for the past four 
months has been professor of rural economics 
and sociology in Oklahoma Agricultural and 
Mechanical College, has been named director of 
the Extension Division of the college, succeed- 
ing W. A. Conner, whose resignation became 
effective on January 1. 

Dr. Robert A. Lambert, assistant professor 
of pathology and bacteriology in the Yale Uni- 
versity School of Medicine since 1919, is sever- 
ing his connection with the university to assume 
the professorship in the department of path- 
ology at Sao Paulo, Brazil. The chair is filled 
by an appointee of the Rockefeller Foundation, 
the professor of pathology being a member of 
the faculty of the school, and in academic mat- 
ters to be under the direction of the dean, but 
appointed in cooperation with the Rockefeller 
Foundation. 


DISCUSSION AND CORRESPOND- 
ENCE 

RESEARCH IN MARINE BIOLOGY 

To the Editor of Science: Under the above 
heading Professor W. J. Crozier 1 has recently 
advocated a permanent marine biological lab- 
oratory in a tropical or semitropical situation, 
as a continuation of the work of the Depart- 
ment of Marine Biology, Carnegie Institution, 
so ably directed by the late A. G. Mayor. Dr. 
Crozier’s letter seems to be a special plea for 
a subtropical Institution. Some of his argu- 
ments, however, will not hold water. He says: 

Those whose varied experiences have provided 
an adequate background for judgment in 
this matter are unanimous in the conviction that 
the most suitable locations are to be found on 
the shores of tropical or semi-tropical seas. 

i Science, December 29, 1922, p. 75L 
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Supreme variety and abundance of animals, ease 
of access to them throughout the year, a com- 
parative isolation conducive to their scholarly and 
productive treatment — these can be found only in 
the warmer seas, 

1 am not of course informed as to whose 
unanimous opinion Dr. Crozier refers, but cer- 
tainly nothing is more erroneous, without 
severe qualification, than the statement that 
supreine variety and abundance of animals 
with ease of access to them throughout the 
year can be found only in the warmer seas. 
Omitting possibly certain special Pacific locali- 
ties, disqualified by distance and difficulty of 
access, there are few groups of marine animals 
which are not more abundantly represented on 
our Pacific coast (south, say, to Point Concep- 
tion) than in the Bermudan- West Indian 
region which Dr. Crozier may have in mind as 
being especially favored, I speak of intertidal 
and very shallow water species, easily acces- 
sible. As a matter of fact the weBt coast fauna 
is phenomenally rich, being characterized in 
many eases by an extraordinary abundance of 
individuals. No warm waters can, of course, 
hold a candle to the luxurious marine flora of 
the Pacific coast. 

Visiting biologists at Monterey profess 
themselves astounded at the wealth of shore 
life — the multitudes of anemones (of eight or 
nine species), sea urchins, sea stars, bryozoans, 
annelids (the largest a yard long and an inch 
or even more in diameter), flatworms, nemer- 
teans, sipunculids, mollusks (consult Dali’s 
lists), Crustacea, compound ascidians. The 
Asteroid fauna of the west coast of North 
America is the richest in the world. It would 
be difficult indeed to offset in a West Indian 
locality the fifty-odd species of Monterey 
chitons (the largest upward of fifteen inches 
long), or the ninety-five species of Monterey 
hydroids, or the variety and abundance of 
pagurids. We even have a coral which is as 
tough as the West Indian are tender! Off 
shore, especially in summer, pelagic life is rich. 
The same story is repeated further north, nota- 
bly in the Puget Sound- Vancouver Island re- 
gion, very accessible. 

One who is thoroughly familiar with our 
Pacific coast littoral finds the intertidal and 
shallow-water faunas of such islands as Bar- 
bados and Antigua disappointing. I under- 
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stand, however, that Jamaica is somewhat 
better favored. 

An important consideration, easily over- 
looked, is that few people ean work efficiently 
in the tropics for more than short periods. The 
climate of the Tortugae, and even of Beaufort, 
I am informed, is very “trying” in summer. 
The zone of highest mental efficiency is cer- 
tainly not tropical. Furthermore, in cold 
waters it is relatively easy to keep animals 
alive in aquaria and to rear eggs and larvae. 
In tropical waters it is difficult. 1 am informed 
that at the Tortugas laboratory this waa espe- 
cially true. 

Dr. Crozier rightly deplores the unavoidable 
fact that “the splendid material possessions of 
the Woods Hole Laboratory ... are as good 
as wasted, so far as research is concerned, 
during eight or nine months of the year.” He 
further states that “the plain fact of the 
matter is that the existing American institu- 
tions for research in marine biology are either 
more or less unfortunately situated, with regard 
to climatic conditions or otherwise, or else 
overburdened in their potentially productive 
seasons by the requirements of elementary 
instruction — necessary work, and I speak of it 
only with respect; but it is not enough.” 

In his zeal for warm seas, I fear Dr. Crozier 
has inadvertently overlooked two modest Cali- 
fornia institutions — the Scripps Institution for 
Biological Research at La Jolla, and the Hop- 
kins Marine Station of Stanford University at 
Monterey Bay, both of which are in operation 
twelve months each year, and certainly are ad- 
vantageously situated (each in its somewhat 
different field) as regards accessibility, climate 
and materials. Monterey, of course, has much 
the colder water — a predominantly northern 
fauna. Dr. Conklin stated in conversation (I 
write from memory) that he had never seen 
anywhere richer collecting. Need I mention 
that the climate is never uncomfortably hot, 
and that irises bloom in the station grounds 
at Christmas f 

Let us by all means have a permanent lab- 
oratory, sponsored by the Carnegie Institu- 
tion, but not in semitropical regions, nor in 
extra-territorial waters, where a war might 
hamper or terminate the work. If we are to 
go in for efficiency, let the location be chosen 
frankly on its merits, as regards: (1) abtm- 
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dant, accessible, usable fauna and flora; (2). 
accessibility of station; (3) climate — on a basis 
of working efficiency during entire year; (4) 
economy in operation. 

Organized research in the tropics for a def- 
inite purpose is admirable. All honor to Mayor 
for the splendid work he so indefatigably 
directed; but let us not take too easily for 
granted hasty generalizations concerning the 
superiority of the tropics or subtropics as a 
situation for a permanent marine biological 
laboratory. There is a glamour about the 
tropics which is too frequently dissipated on 
close acquaintance. 

W. K. Fisher 

Hopkins Marine Station 

THE MOVEMENT OF THE CENTRAL 
ATLANTIC RIDGE 

The soundings in the Central Atlantic area 
show the existence of a long ridge, which passes 
through the Azores and the islands of St. Paul 
and Tristan da Cunha. This ridge shows a 
bending-point in the neighborhood of the equa- 
tor between the island of St. Paul and the Ro- 
manche deep. 

We have pointed out in some recent publica- 
tions that many of the transverse fractures 
which often are found near the bending-points 
of moving geanticlines are the surface expres- 
sion of differences in rate of horizontal move- 
ment. In moving rows of islands several deep 
straits between the islands coincide with bend- 
ing-points. 

Transverse faults with a horizontal displace- 
ment are sometimes visible and where the epi- 
centers of modern earthquakes are on trans- 
verse tectonic lines near the bending-point, 
similar movements are still going on at the 
present day. 

In regions which are not accessible for direct 
observation, the comparative tectonic method 
should be applied. If a submarine ridge has 
a bending-point, the fonn of the ridge can be 
the result of differences in rate of movement 
of neighboring points in the horizontal projec- 
tion* of the ridge. Where the differences are 
greatest, epicenters of earthquakes will be nu- 
merous and if a submarine ridge shows a maxi- 
mum of seismicity in the neighborhood of a 
bending- point, this points to movements with 
unequal velocity in a horizontal direction. The 


oentral Atlantic ridge shows a bending-point 
near the equator and a zone of high seismicity 
is found in the neighborhood between the island 
of Bt. Paul and the Romanche deep. The deeps 
in the same neighborhood, which are an abnor- 
mal feature for the Atlantic sea-bottom, may 
b$ in part of similar origin as the abnormal 
deep straits near bending-points of rows of 
islands. 

The long ridge of the Central Atlantic area 
has been explained in several different ways, 
/. » v as the beginning of a zone of arcuate fold- 
ing, as the highest parts of a subsided continent, 
as a ridge ef volcanic origin and as the Ailing 
of an originally narrow gaping fracture which 
opened to the present Atlantic Ocean by hori- 
zontal movement of continental areas. 

The application of the comparative tectonic 
method points to movements with unequal 
velocity in a horizontal direction, which may 
have been going on since a very long time. 
The present S-shaped ridge may have developed 
from a simpler form by similar movements as 
those which characterize the present ridge. 
Anyhow, those explanations in which the hori- 
zontal movements are not taken into considera- 
tion do not seem to be applicable. 

H, A. Brouwer 

Delft, Holland 
January 10, 1923 

THE DEPRECIATION OF THE POUND 

To the Editor of Science: Advocates of 
the metric system will be interested to know 
that, beginning January 1, 1923, all transac- 
tions in grain, meal, bran, potatoes and agri- 
cultural seeds in the United Kingdom will be 
conducted on a price per hundred weight of 
112 pounds. This is in conformity with the 
provisions of the Corn Sales Act of 1921. 
After December 31, 1922, any contract, bar- 
gain, sale or transaction in above named 
staples will be null and void unless made by 
weight only and in terms of or by reference to 
the hundred weight of 112 pounds . 

Thus a step forward has been taken; but at 
that only a halting one. The pound is no 
longer 7,000 grains but only 6,250 grains be- 
cause a pound now is by law only nine tenths 
of a pound. Dealers in farm products in 
Great Britain will still use the short ton and 
the long ton; but seemingly, the stone, the box, 
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the barrel, the firkin, the dry quart, the small 
measure, the peek and the bushel have been 
amortised. Peace to their ashes t The struggle 
is now on between the long ton, 1,016 kgs., 
and the abort ton, 007 kgs. 

But we can not say too much about British 
deliberation in these weighty matters; for do 
we not (we readers of Science) buy ooal and 
get 2,000 pounds in a ton ; while the coal 
dealer and the United States government get 
240 pounds more on each ton? Can it be 
that we belong to a privileged class? 

Alexander McAdie 

CORRECTION 

A small but rather serious error occurred 
in my article, “Note on the fusarinm wilt disease 
of bananas,” appearing in Science of December 
8, 1922. In lines 14 and 13 from the end, page 
664, the word inoculated should be tminoculated. 

Mark Alfred Carlbton 

Cuyamel, Honduras 


QUOTATIONS 
THE VIRUS OF INFLUENZA 
A recent outbreak of influenza in South 
Africa afforded to Sir Spencer Lister* the well- 
known bacteriologist, an opportunity of making 
some important observations which he describes 
in the South African Medical Record of No- 
vember, 1922. He recalls that when influenza 
made its appearance in Johannesburg during 
the pandemic of 1918, Pfeiffer's bacillus — rela- 
tively absent in that community before the out- 
break — was found by him in no fewer than 
53 out of 66 oases dying with pulmonary com- 
plications; but bis attempts to detect a filter- 
passing virus either by experiment or by cul- 
ture failed. It is the more interesting, there- 
fore, to learn that in this recent outbreak he 
has succeeded in satisfying himself of the pres- 
ence of an anerobic filter-massing organism 
similar to that defined 'by the careful studies 
of Olitsky and Gates in NeW York, and con- 
firmed by Gordon in the Loudon outbreak dur- 
ing the early months of 1022, # as reported in 
our columns on August 19, 1922. By sowing 
in Noguchi medium the filtered naso-pharyngeal 
washings taken within thirty-six hours of the 
onset of influenza Lister succeeded in obtaining 


a culture of the filter passer in 6 out of 15 
eases. He comments on the ease with which 
the presence of this very minute organism may 
be overlooked without unusual concentration of 
gaze and accurate focusing. The stain which 
he found most successful for demonstrating 
the presence of the organism in films was 
Loefiter's alkaline methylene blue, the latter a 
specimen of Grubler's pre-war stock. The size 
of the organism was 0.15 of a micron, which is 
smaller than the organism found by Gordon, 
who estimated it to be 0.2 of a micron in diam- 
eter — a difference probably to be ascribed to 
the different methods of staining, as the latter 
observer employed prolonged staining in Giem- 
sa’s solution; he has seen preparations of Lis- 
ter's organism, and agrees that it is identical 
with that observed ’by him in films of the nasal 
secretion - and in cultures from the London 
cases. Lister has taken matters a stage farther 
than previous investigators by carrying out a 
preliminary experiment on human volunteers 
with cultures of this filter-passing organism. 
Sixty c. cm. of a culture in the second genera- 
tion were divided into three portions — one 
third was placed in a spraying bottle, one 
third passed through a Berkefeld V filter and 
the filtrate placed in a second bottle, and the 
remaining third treated for half an hour to 
56° C. and placed in a third spraying bottle. 
Six individuals were then sprayed with the 
unaltered culture, seven received the filtrate, and 
six the heated culture, about 1.5 c. cm. being 
sprayed into the nose and throat of each volun- 
teer. The only one of these nineteen volun- 
teers who complained of any discomfort had 
received the unaltered culture, and developed 
a typical attack of uncomplicated influenza be- 
ginning nineteen hours after spraying. The 
minute bodies were observed in smears of his 
nasal secretion, and a nasal washing was filtered 
through a Berkefeld candle. This filtrate on 
cultivation in Noguchi medium gave in five 
days a profuse growth of the organism. Two 
other individuals also in ibis first group that 
received the unaltered culture bad a slight rise 
of temperature, and one of them showed a well 
marked leaeopenia. Although, as Sir Spencer 
Lister is careful to point out, this result is not 
sufficiently conclusive to establish die filter 
passer as the cause of influenza, it is distinctly 
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encouraging, and further report* of his enter- 
prising investigations will foe awaited with in- 
terest. — Tk $ British Medical Journal. 


SCIENTIFIC BOOKS 

Geology of the Tertiary and Quaternary 
Periods in the N or t Invest Part of Peru , By 
T. 0. Bosworth. With an account of the 
Paleontology by Henry Woods, T. Wayland 
Vaughan, J. A. Cushman and others. Mac- 
millan & Co., 1922. 

This book of 434 pages is devoted to the 
post-Cretaceous geology of the coastal strip, 
fifteen to forty miles wide in northern Peru, 
and extending from Tumbez southward to 
Payta, a distance of about one hundred and 
fifty miles. It is made up of five rather dis- 
tinct and largely uncoordinated parts: (1) Ter- 
tiary Geology; (2) Tertiary Paleontology; (3) 
Quaternary Geology; (4) Desert Geology; 
(5) Occurrence and Exploitation of Petroleum; 
all but the second being by the author. The 
book is a result of several years of profes- 
sional work in the region and is a most im- 
portant addition to our knowledge of it. 

The geological elements comprise the Andean 
chain of the Amotape Mountains on the east, 
consisting of slates, quartzites and granites of 
Paleozoic and Mesozoic age, and lying west 
of these mountains the present desert plain 
made up of Eocene and Miocene, littoral and 
shallow water formations, and a series of 
Pleistocene wave cut terraces and beaches or 
Tablazos. The Oligocene Ovibio formation, 
the lower Miocene Heath formation, the upper 
Miocene Talara formation and the Pliocene 
Payta formation described in this region by 
Grzybowski and others are shown not to exist. 

The Eocene consists of two formations with 
a total thickness estimated to be more than 
twelve thousand feet and consisting of clay 
shales, more or less calcareous sandstones and 
beach pebbles. The oldest of these, the Negritos 
formation, is especially rich in gastropods and 
is divided into an older Turritella series and a 
younger Clavilithes series. The fauna is shal- 
low water and largely molluscan, but contain- 
ing a few crustaceans and fish teeth. It shows 
a marked resemblance to that of the Wilcox 
and lower Claiborne of our gulf states and is 
indicative of a seaway between the two regions. 
Frequent mention is made of the presence of 


a species of Aturia in the Negritos. The re- 
viewer’s collections from that formation con- 
tain no Aturia but do contain abundant speci- 
mens of a large Hereoglossa. 

The Negritos is followed by some five thou- 
sand feet of lithologically similar beds consti- 
tuting the Lobitos formation. The fauna is 
essentially similar to that of the Negritos but 
sparser, and contains Foraminifera of several 
species, notably the genera Lepidocyclina and 
Orthophragmina, and is considered to be upper 
Eocene in age. 

The Zorritos formation, which makes up the 
balance of the Tertiary, is estimated to be 
about five thousand feet thick and is considered 
as Miocene in ago, although the author seems 
to be in doubt as to there being any break be- 
tween it and the Eocene Lobitos formation. 
The author did little detailed work in the more 
northern region where the Zorritos is well ex- 
posed, consequently but three pelecypods and 
six gastropods are described from it. In the 
paleontology of the Zorritos formation pub- 
lished by Spieker 1 before Bosworth’s book 
reached America, there are described forty- 
four gastropods and fifty-seven pelecypods, 
and the age was definitely proven to be lower 
Miocene. Bosworth does not mention the three 
hundred feet of variegated, partly continental 
and lignitic Zorritos which is so conspicuous 
in the Zorritos district. 

The Quaternary is represented by a series of 
four (possibly more) sea-cut terraces, the old- . 
est of whieh reached inland almost to the Amo- 
tape Mountains. These terraces (Tablazos) 
are named the Manoora, Talara, Lobitos and 
Salina and record extensive oscillations of 
level. It seems unfortunate that for the sec- 
ond Bosworth uses a name already used for a 
supposed Miocene formation in this region, and 
that for next to the last he uses a name already 
applied by him to an Eocene formation in the 
region. These tablazos consist of thin sheets 
of light colored beds of shell rock, marl, sand, 
sandstone and conglomerate, very variable lat- 
erally, quite fossiliferous, and lying practically 
horizontally on a plane of marine erosion on 
the much faulted underlying Tertiary. The 
pebbles are beach pebbles of volcanic rocks 
from the western Andes, sub-angular quartz- 

l Spieker, E. M. : Johns Hopkins 8tudies in 
Geology , No. 3, 1922. 
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itea, slates and granites from the Amotape 
mountains, and those derived from the under- 
lying Tertiary. 

The intense block faulting of the Tertiary 
preceded the Tablazo period, but there has 
been subsequent differential warping since the 
surface of the oldest or Mancora tablazo de- 
clines from an elevation of eleven hundred feet 
at Mancora to two hundred feet at Payta. The 
younger tablazos are progressively less exten- 
sive and less elevated, and the latest or Salina 
plain has been brought above sea level by a 
recent uplift of from ten to fifteen feet. The 
contemporaneous breccia fans bordering the 
mountains, and river terrace and other de- 
posits are also dealt with. The author is im- 
pressed with the vast time involved in the oscil- 
lations and consequent events of Quaternary 
time in this region, amounting, if one may take 
his remarks on page 269 literally, to some five 
million years. 

Part 4 is devoted to desert conditions and 
processes and is a most valuable description 
and discussion of land forms and processes 
under conditions which are little known to the 
average geologist. Part 6 is a not altogether 
satisfying account of the petroleum industry 
in the region. The chapter on the occurrence 
of oil in fault blocks, often of small size, is 
as interesting as it is unusual. 

In conclusion the work is a most commenda- 
ble one and indispensable to any one interested 
in or contemplating working in the region. As 
an example of book making there are some 
features that might have been better done. 
The five parts into which it is somewhat arti- 
ficially divided are not coordinated and there 
is considerable repetition. One questions the 
wisdom of splitting it up into 76 chapters, 
some of which are only a paragraph in length, 
and in a book with one hundred and fifty 
figures besides many plates the readers might 
dispense with several views of the author at 
the plane table, which is a well-known instru- 
ment even in Peru. With all due appreciation 
of this as the first comprehensive work on the 
region it would seem that previous workers 
have been given but slight consideration, and 
in particular the main stratigraphic units do 
not differ greatly from those of the Cuerpo de 
Ingenieros de Minas of Peru, which is not 
mentioned. 


The author’s insistence on a range of pre- 
Tertiary desert mountains, which he states 
were higher in earlier times than they are at 
present, may well be questioned. Obviously 
the Andean region underwent changes of level 
both by uplift and erosion throughout its his- 
tory and some of its rocks were folded in very 
ancient times, but I am not prepared to accept 
the author’s conclusions, based on the absence 
of Eocene deposits elsewhere on the west coast 
of South America to the southward of this re- 
gion, the enormous estimated thicknesses of 
the Eocene, and the presence of Andean peb- 
bles, as proof of a high range, particularly as 
the fossil plants found in the Zorritos forma- 
tion 2 show no evidence of desert conditions or 
of high mountains across the path of the east- 
erly humid trade winds, and the topographic 
form of the mountains themselves precludes 
such a conclusion, as does also the paleobo- 
tanieal evidence of Pleistocene elevation derived 
mostly from Bolivian localities, but recently 
discovered as near the region treated by Bos- 
worth as Cajamaroa in northern Peru. 

Edward W. Berry 
The Johns Hopkins University 


SPECIAL ARTICLES 

THE LOCATION OF ENERGY 

A calculation of the maos of an electron, 
based upon the modification of electromagnetic 
theory proposed in a recent paper , 1 has led to 
the surprising result that the mass inside an 
electron in uniform motion, when calculated 
from the momentum, is equal but opposite in 
sign to the mass outside. 

Before the calculation was carried to eight 
decimal places the sum of the two masses ap- 
peared to be a small positive multiple k of 
e/oc 2 , where e is the charge of the electron, a 
its radius and c the velocity of light. The 
boundary of the electron is supposed to be a 
sphere of radius a when the electron is sta- 
tionary. 

It was thought at first that this calculation 
indicated that a must foe much smaller than is 
generally supposed, of the order 1(H T cm., for 

2 Berry, E. W.: V . 5. Natl. Mu$. Proc., Vol. 56, 
pp. 279-294, 1919. 

1 Phyeieal Review, September, 1922. 
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instance, tout further consideration has led the 
writer to the view that the equality of the two 
masses is exact and that it may toe advan- 
tageous to regard the mass of the electron as 
being situated inside the electron rather than 
outside. 

A few remarks will now toe made to make 
this point of view seem reasonable. It is sup- 
posed in the new theory that an electric charge 
produces both a vector field (the electromag- 
netic field) and a scalar field which may toe 
specified toy means of retarded potentials and 
Which exists 'both inside and outside the elec- 
tric charges. The scalar field is derived from 
a single potential W which reduces to the or- 
dinary electrostatic potential when all the elec- 
tric charges are stationary tout differs from it 
in general when charges are in motion. 

Associated with the two fields there is a 
tensor T whose components give the densities 
of energy and momentum and also the fluxes of 
these quantities. Two tensors Ti and Tu were 
mentioned (in the paper) Which would give no 
radiation of energy and momentum to infinity 
on the whole when an electron describes a peri- 
odic orbit under the influence of an electro- 
static field of infinite mass. By slightly modi- 
fying the second tensor it is possible to retain 
the property just mentioned and arrive at the 
same expression for the ‘body force per unit 
volume as was Obtained from the first tensor, 
except that there is a difference in sign. This 
modified form of the second tensor will be 
called Ta. In addition to these a thud type of 
tensor must be considered. 

A elate of the ether will toe regarded as 
chaotic when there is no flow of energy, no 
density of momentum and a density of energy 
which is constant and the same for different 
standard observers that are moving uniformly 
relative to one another in various directions. 
The flow of momentum across a surface is then 
always normal to the surface and on the whole 
there is no flow of momentum into or out of a 
dosed surface which is fixed relative to a 
standard set of axes. The other thus not only 
exerts no body force on the ether within the 
surface, but the surface forces depending on 
the flow of momentum form a system in equi- 
librium. The tensor T 0 corresponding to a 


chaotic state of the ether will toe called a 
chaotic tensor, the stress-system represents a 
constant positive or negative pressure which is 
equal in magnitude to the density of energy. 
It is found that the best results are obtained by 
assuming that the tensor T associated with a 
system of electric charges is of type 
T 5 = T 0 + %T 1 — where T 0 is a chaotic 
tensor whose magnitude inside an electron is 
different from its magnitude outride, the dif- 
ference being sufficient to make the stress 
across each surface element of the electron 
continuous. 

In order to retain the Newtonian law of 
motion in the form, rate of change of the mo- 
mentum in any region equals the impressed 
force, it seems advisable to depart from the 
usual convention of electromagnetic theory and 
change the signs of the densities of energy and 
momentum and that of the flow of energy. It 
may be mentioned that the usual convention 
was adopted in order to foroe the energy and 
mass of an electron to be outside the electron, 
the result being that the rate of change of the 
electromagnetic energy inside the electron is 
represented as being equal to minus the re- 
sultant of the body and surface forces. With 
the assumption, however, that there is no mo- 
mentum inside, the -body force is Shown to be 
equivalent to a surface foroe which is in ac- 
cordance with the idea of Maxwell and others 
that all actions in the ether are really contact 
or surface actions. 

This principle is also adopted in the new 
theory, but the body force is supposed to vanish 
in virtue of a set of equations which are as- 
sumed to toe equivalent to the equations of mo- 
tion. The new theory must /be regarded simply 
as an experiment, its adoption or rejection 
must depend entirely upon whether the equa- 
tions of motion do or do not give results that 
correspond with the facts. 

So far the results seem rather promising. 
A mathematical reason is found why an elec- 
tron, which has returned to treat after any type 
of motion, may have the same rise and mass as 
before. If, moreover, we adopt as a criterion 
for the poaribi&ty of a given steady state of 
motion the requirement that there should be no 
radiation of energy to infinity we cam say 4 that 
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m A eotron may apparently describe a circular 
ertpbit found a positive nucleus of infinite noose, 
but two electrons at opposite ends of e diam- 
eter could not describe such an orbit because 
there wouW be a ooutinual radiation of energy 
to infinity. 

The dhaef disadvantage of the new theory is 
that it makes the el^tromagnetic energy nega- 
tive and requires that negative electromag- 
netic energy should be radiated, when an elec- 
tron is accelerated, to compensate for the posi- 
tive energy, depending on the scalar potential 
¥, which is radiated in various directions. 

The existence of negative energy in the ether 
may be avoided by adding a chaotic tensor of 
suitable magnitude, whichever type of energy 
we regard as positive; the magnitude of this 
tensor outside the electron is, however, greater 
when electromagnetic energy ia regarded as 
negative than when it is regarded as positive. 
This may be regarded as a disadvantage of the 
convention adopted here, consequently it seems 
advisable to leave the question of sign open 
and to assume temporarily that T n is zero out- 
side the electrons and positive nuclei. Then, 
when the question of sign has been decided, a 
positive chaotic tensor may be added, if neces- 
sary, to make the density of energy everywhere 
positive. When we speak of negative energy 
we mean simply that its sign is different from 
that of the energy inside an electron and that 
it represents a deviation from the chaotic state 
in which there is a uniform distribution of en- 
ergy. If we suppose that the present ordered 
state of the ether has been derived from a 
chaotic state, then the idea that a surplus of 
energy in one place is balanced by a deficiency 
in another seems reasonable. With this sup- 
position, too, the total momentum must be zero, 
a condition which is satisfied in the case of a 
single electron if, as we found by calculation, 
the momentum inside is equal but opposite in 
sign to the momentum outside. This means 
that the mass of the electron can be calculated 
from conditions inside just as well as from 
conditions outside. 

When an electron is moving along a straight 
line with uniform velocity v the contribution 
of the chaotic tensor T 0 to its internal energy 

I v* 

is proportional to y 1 — -jy since the volume 


it diminished in the ratio 
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account of the Loren tz- Fitzgerald contraction. 
The chaotic energy inside the electron, which is 
greater or less than the normal amount, ac- 
cording to the convention as to sign, may thus 


be 


regarded as proportional to m 0 



where m 0 is the stationary mass. Now this is 
just the type of expression that occurs in the 
form of Hamilton's principle that has become 
so important in the modern theory of relativity, 
consequently the assumption of a chaotic 
tensor may be necessary for a physical inter- 
pretation of the Principal of Least Action. 

The idea that the electromagnetic energy in 
a wave of light is negative may seem strange 
and contrary to the fact that light exerts a 
pressure, but it should be remarked that in our 
opinion the energy in a wave of light is really 
positive end depends for its positive quality 
on the disturbance specified by the retarded 
potential *T. So long as there is positive energy 
on the whole and a flow of positive energy in 
the direction of the waves there will be a pres- 
sure proportional to the density of energy. 

In conclusion it may be remarked that the 
tensor, T, for an electron has been chosen so 
that in the state of uniform motion the mass, 
m, and total internal energy, E, are connected 
by Einstein's relation, E = me 2 . 

The constant k in the expression for the mass 
appears to be Hex but it is not certain that 
this is the value which is actually measured, 
for, judging from a rough calculation, the total 
force exerted on an electron by the scalar and 
vector fields is, in a simple case at least, three 
times the ordinary electromagnetic force, the 
force exerted by the scalar field being twice as 
big as that exerted by the electromagnetic field. 
It should be remarked that both the total 
energy and the electromagnetic energy can be 
regarded as positive if an additional tensor iB 
introduced for the interior of an electron and 
the usual convention of signs adopted. The 

value of k is then — . 

2rc 

H. Bateman 

Calitoenia Institute or Technology, 
Pasadena, Camtoinia 
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THE AMERICAN ASSOCIATION FOR 
THE ADVANCEMENT OF SCIENCE 

SUCTION 0 — CHEMISTRY 
Vice-president, W. Lash Miller, University 
of Toronto, Toronto, Canada. 

Retiring vice-president , W. D. Harkins, 
University of Chicago, Chicago, 111. 

Secretary , W. D. Harkins, University of Chi- 
cago, Chicago, 111. 

(Report by W. D . Harkins) 

The general opinion expressed by the chem- 
ists in attendance at the Boston meeting was 
that the program gave an extremely interesting 
and important summary of progress in this 
science, particularly with reference to a num- 
ber of topics which are of great interest to 
other scientists and to the public. 

The four principal topics considered were 
atomic structure, photochemistry and photo- 
chemical synthesis, colloids and colloidal be- 
havior, and the ionization of salts in solution. 
In addition the chemists were invited to attend 
a symposium arranged by the physics section, 
upon a subject of extreme importance to chem- 
istry, that of ionization potentials and atomic 
radiation. 

Symposium on Atomic Structure 
One of the most interesting subjects pre- 
sented at the symposium on atomic structure 
was that of the size of atoms, especially as 
they exist in solids. Only a few years ago 
it was believed that the atoms in solids occupy 
only one fourth to one half the total volume 
at any instant, but that each atom vibrates 
with a high frequency in the space between the 
adjacent atoms available for this purpose. It 
was supposed that in the compression of the 
solid the atoms are merely forced closer to- 
gether^ without any distortion of the atoms 
themselves. About fifteen years ago Professor 
T. W. Richards of Harvard University bgan 
to develop the distinctly novel idea that the 
atoms occupy most of the space in a solid and 
that in any considerable decrease of volume 
the atoms themselves are diminished in size. 
This gave rise to his celebrated theory of “com- 
pressible atoms.” In 1921 Professor Richards 
showed that the dimensions of atoms could be 
calculated from the compressibilities of the 


solids in which they exist, provided data are 
available for a set of compounds related to 
each other chemically in a sufficiently simple 
way. For example, he obtained such data 
for the fluorides, chlorides, bromides and 
iodides of lithium, sodium, potassium, rubidium 
and caesium. Using an ingenious extrapola- 
tion to zero compressibility he was able to 
show that the values correspond to a diameter 
of 2.8 Angstrom units (ten-millionths of a 
millimeter) for the chlorine atom in common 
salt and other similar compounds. The inter- 
estmg feature of the results is that the diameters 
of the atoms, especially those of the metals, 
proved to vary with the nature of the com- 
pound in which they are found. Thus the 
sodium atom is smaller when combined with 
chlorine (as it is in common salt) for which 
it has a high affinity, than when it is united to 
bromine or iodine for which its affinity is less. 
Professor Richards’s most recent work, as 
described in his paper, has been to devise a 
new and more directly experimental method 
for calculating the dimensions of atoms, with 
the remarkable result that the values obtained 
are the same, within the limits of error, as 
those given by the older method. The new 
method depends upon the idea that the ele- 
ment sodium acts under compression exactly 
as potassium would act under high pressure. 
The attractive forces between the atoms is such 
that the internal pressure in sodium under or- 
dinary conditions is 20,000 atmospheres higher 
than that in potassium. By using the data on 
these two elements, he is able to show how the 
contraction which occurs in the formation of a 
salt from the elements may be distributed be- 
tween them. The results throw much light 
upon the mechanism of chemical co mbin ation, 
the magnitude of the internal pressures in- 
volved and many allied phenomena. 

It is found that the contraction which occurs 
in the formation of a salt from the elements 
involved is of the order of magnitude to be 
expected from a consideration of the compressi- 
bilities and the internal pressures believed to 
exist in them. The fact that the thus computed 
order of magnitude of the compressibility of 
the salt is the same as that of the actual com- 
pressibility determined by measurement, seems 
to show conclusively that the internal pressure 
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is the cause which determines the volumes of 
liquids and solids. 

A closely related topic, that of the changes 
of volume which occur in the formation of 
solid salts from the elements which constitute 
them, and the further volume changes when 
these salts are dissolved in water, was discussed 
by Professor Gregory P. Baxter, of Harvard 
University. It is well known that his results 
are the most accurate of those obtained in this 
field, and they have been used as the basis of 
a number of interesting volume relations de- 
veloped recently in connection with the devel- 
opment of the Born and Land6 theory of 
atomic structure. Professor Baxter demon- 
strated that the changes of volume which occur 
either in ordinary chemical combination or in 
the process of solution are the result of several 
factors, the compressibility of the material and 
the chemical affinity being the principal prop- 
erties involved. It was found that the volume 
of salt in a solution is an additive property of 
the volumes of the ions which constitute it 
even in concentrated solutions (up to 5 normal) 
and at all temperatures. This is of importance 
in connection with the application of the theory 
of electrolytic dissociation. 

An interesting and important paper on the 
relation between X-rays and atomic structure, 
and on the application of X-rays in the deter- 
mination of crystal structure, was presented 
by Professor William Duane of Harvard, the 
leading American authority upon this subject. 
He showed in a simple way the relations ex- 
hibited between the emission and absorption of 
X-rays and the structure of the atoms as in- 
terpreted in the light of the quantum theory. 
Two kinds of X-radiation have been discov- 
ered : The general or continuous spectrum, and 
the characteristic X-ray spectrum. The wave 
lengths of the latter depend upon the atomic 
number of the chemical element used as a 
target in the X-ray tube, while the former con- 
tains all wave lengths down to a well-defined 
minimum, the value of which depends upon the 
difference in potential (V) applied to the X- 
ray tube. The relationship supposed to hold 
in this connection is the quantum relation of 
Planck as expressed by the equation of Em- 



in which c is the charge on the electron, is 


the frequency of the radiation, X is its wave 
length, and h is the quantum constant. 

In 1914 Professor Duane tested this quantum 
law, using the limit of the general radiation, 
and found that it holds with great exactness, 
so that this method gives one of the most pre- 
cise methods for the determination of the value 
of the quantum constant (h). This equation 
has recently been used by Clark and Duane as 
the theoretical basis of the most precise method 
yet devised for determining the distance be- 
tween the atomic planes in a crystal, in which 
case the equation is most simply applied in 
the form: 

V\~h?-=z 12,364 
e 

in which V is in volts and X in Angstroms. 

In the experiments the crystal is so set that 
the X-rays reflected by the planes whose dis- 
tance apart it is desired to measure enter an 
ionization chamber filled with ethyl bromide 
vapor. The voltage is then reduced gradually, 
and at a certain definite voltage it is found that 
the ionization in the chamber disappears. This 
is the voltage corresponding to the limit of the 
general radiation described above. The distance 
d between the atomic planes is obtained by 
the use of the general equation for a grating, 
d _ «X 12,854 
2 sin 0 ~~ 2F sin 0 

in which n is a whole number and $ is the angle 
corresponding to the proper peak in the ioni- 
zation current diagram obtained by rotating 
the crystal. In the case of potassium iodide 
this was found to be 3.534 Angstrom units, 
which corresponds almost exactly to the density 
of the same salt as determined by Baxter. 

Dr. George L. Clark, of the same laboratory, 
discussed the application of this method to the 
determination of the crystal structure of caes- 
ium tri-iodide. This work is remarkable in 
that it represents the first successful attempt 
to determine the structure of a rhombic crystal, 
all crystal structures heretofore investigated 
being of a simpler type. It is found that the 
atoms of caesium lie at the corners of a rhom- 
bohedron, and that diagonally across this solid 
figure three iodine atoms are distributed in 
such a way as to divide the distance equally 
between them. The completion of this work, 
together with the determination of the structure 
of potassium tri-iodide, marks an important 
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step in the study of the structure of complex 
inorganic compounds. The most interesting 
feature of the experimental work on caesium 
tri-iodide is the discovery of a method of fixing 
the positions of atoms of different elements 
which have practically the same atomic weight, 
as is the case with caesium and iodine. This 
was done by causing each atom to register its 
own spectrum. 

The University of Chicago was represented 
by two general papers, one on ionization and 
resonance potentials and their importance to 
chemistry, by W. Albert Noyes, Jr., and the 
other on the separation of isotopes, particu- 
larly as carried out in the Chicago laboratory, 
by It. S. Mulliken. In addition to a general 
treatment of his subject I)r. Noyes discussed 
the idea of Gibson and Noyes that in most cases 
the potential required to produce luminosity 
in a gas, when a heated cathode is used, is an 
integral multiple of the ionization potential. 
At the request of the chairman, and in answer 
to numerous questions from the floor, Dr. 
Irving Langmuir discussed this paper at some 
length. 

Dr. Mulliken showed very clearly that many 
of the methods proposed for the separation 
of an element into different types of atoms or 
“isotopes” have failed thus far. All of the 
methods which have proved successful may be 
classified under the one term “diffusion meth- 
ods,” whether the diffusion takes place through 
a membrane as in the experiments of Harkins 
and his collaborators, Broeker, Hayes and Lig- 
gett, using chlorine in the form of hydrogen 
chloride, or through the surface used as a mem 
brane, as in the work of Broensted and Hevesy, 
Mulliken and Harkins, and Harkins and Ma~ 
dorsky, in which mercury has been separated 
by vaporization at low pressures. Dr. Mulliken 
described a very rapid apparatus which he has 
recently constructed, in which mercury, sep- 
arated to some extent by vaporization, is fur- 
ther separated by diffusion of the vapor 
through a membrane of filter paper. The cen- 
trifugal method, which has thus far failed, 
seems to give promise of becoming the most 
rapid of all methods thus far proposed, pro- 
vided the structural problems of the centrifuge 
are properly solved. Dr. Langmuir suggests 
that Hertz has devised a method of applying 
the diffusion method which might lead to a 


rapid separation, but a later consideration of 
this method by Dr. Mulliken seems to indicate 
that the method is unlikely to show any marked 
superiority over other diffusion methods, and 
may be decidedly inferior. 

Professor Kraus, of Clark University, gave 
a valuable review of his extensive work upon 
the characteristics of the metals, salts and non- 
metals, or of metals, electrolytes and non-elec- 
trolytes. Professor Kraus has made extensive 
studies of the behavior of substances when dis- 
solved in solvents other than water, such as 
ammonia, sulphur dioxide, etc. He has been 
able to show that a substance which is usually 
considered as a metal, such as sodium, may act 
as a salt when dissolved in the proper solvent. 
Thus this is the ease when sodium is dissolved 
in liquid ammonia. 

Professor Kraus presented a new classifica- 
tion of substances in four groups, as follows: 
(1) Electrolytes, which conduct even in the 
pure state; (2) non-electrolytes, which conduct 
neither when pure nor when in solution; (3) 
meso-electrolytes, which show a slight conduct- 
ing power both in solution and when pure; 
(4) pseudo -electrolytes (like the acids), which 
are non-conductors when pure, but ionize in 
solution because they combine with the solvent. 

The address of the retiring vice-president of 
the section was on the subject of atomic struc- 
ture and the general periodic system of the 
isotopes, 1 and will be published in a later issue 
of Science. Many interesting photographs 
of the tracks of helium atoms (a-particles) in 
gases, as obtained by It. W. ltyan and' the 
speaker, were exhibited. 

Colloids 

One of the features of the meeting was an 
illustrated address on “Proteins and the theory 
of colloidal behavior,” in which Dr. Jacques 
Loeb, of the Rockefeller Institute for Medical 
Research outlined the theory presented in his 
recent book of the same title. He discards the 
older idea that the swelling of protein gels 
'is due to the preferential absorption of cer- 
tain ions, notably of hydrogen and hydroxyl, 

1 Sec a paper entitled * * The Stability of Atom 
Nuclei, the Separation of Isotopes, and the Whole 
Number Buie, M by William D. Harkins, J. Frank - 
lin Institute, Vol. 194, August to December 
(3922), and Vol. 195, January to March (1923). 
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since bis experiments indicate that proteins 
behave as definite chemical compounds of an 
amphoteric nature, that is, in the presence of 
acids they act as bases, and in the presence 
of bases they act as acids. Dr. Loeb considers 
that the erroneous older view has held sway so 
long only on account of the general failure to 
measure the hydrogen ion concentration of the 
solutions used in the investigations. 

It is concluded that the basis of colloidal 
behavior is to be found in Don nan’s theory 
(1910) of membrane equilibria. Donnan found 
that when a membrane separates two solutions 
of electrolytes, one of which contains an ion 
which cannot diffuse through the membrane 
which is penetrable to the other ions, the result 
will be an unequal distribution of the diffusible 
ions on the opposite sides of the membrane. 
Thus if there is a solution of NaR (where R 
is the ion which does not pass through the 
membrane) on one side, and NaCl on the other 
of the membrane represented by the vertical 
line below 

Na+ Na+ 

R- Cl- 

there will follow a diffusion of NaCl from left 
to right as represented below 
Na+ Na+ 

B- 

Cl- 01- 

until the product of the concentrations of the 
sodium and chlorine ions on the right becomes 
as great as the similar product on the left, 
which represents the attainment of a state of 
equilibrium. This reminds the reviewer of 
very similar relations worked out even earlier 
by Haber (in 1909). lu any event, Dr. Loeb 
makes a very strong case for the importance of 
this relation in the interpretation of the action 
of proteins. He considers that the famous 
Hofmeister series of ions has been obtained 
on the basis of erroneous reasoning. 

The chemistry of the photographic process 
was discussed in an illustrated address by Dr. 
C. E. K. Mees of the Eastman Kodak Com- 
pany, who described the methods of investiga- 
tion in use in the laboratories of his own com- 
pany and in those of various European in- 
vestigators. 2 One of the most interesting of 

a Bee * * Recent Advances in Photographic The* 
ory , 9 * by C. E. K. Mees, J . Franklin Inst., 195, 
1-21 (1923). 


the recent results is concerned with the appli- 
cation of the quantum theory to the theory of 
development of the photographic plate. The 
silver chloride in a photographic plate exists 
as small crystals belonging to the regular sys- 
tem and imbedded in the gelatin. Each of these 
crystals is commonly called a grain. These 
grains often gather into clumps, which tend 
to develop together, so that there seems to be 
a process of “infection.” In the early appli- 
cations of the quantum theory it was considered 
that one quantum of energy should make a 
single grain developable, but it has recently 
been demonstrated in the laboratories of the 
Eastman Kodak Company that it is necessary 
to supply several hundred quanta per grain. 
It is found that a grain may be more or less 
exposed, and that the development depends 
upon the reduction potential of the developer 
wkiph is used. Dr. Mees showed that if the 
number of grains developed per 1,000 grains 
present is plotted on the Y-axis, and the wave 
lengths of the light used upon the X-axis, a 
Gaussian type of curve is obtained in the case 
of par-speed portrait film, and a very different 
type of curve when standard slow speed lan- 
tern slides are used, at least for the wave 
lengths so far investigated. 

Ionisation of Salts in Solution 

Much interest was excited by the program of 
the symposium on the ionization of salts in 
solution, in which Dr. D. A. Maclnnes of the 
Massachusetts Institute of Technology pre- 
sented the argument for the newer theory, 
which is that strong electrolytes are practically 
100 per cent ionized in aqueous isolations, and 
in other solvents similar to water. The view- 
point of the classical or Arrhenius theory was 
to have been presented by Dr. James Kendall 
of Columbia University, but on account of a 
severe New England snow storm he did not 
arrive until shortly after the meeting was over. 
This made it necessary for Dr. Maclnnes to 
present both sides of the question, which he did 
very ably. 8 The subject was discussed by W. 
Lash Miller, Charles A. Kraus, E. W. Wash- 

3 It is hoped that the paper of Dr. Maclnnes 
may be secured for publication in a later issue, 
so what is presented here represents the point of 
view of the discussion rather than that of his 
paper. 
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burn, W. D. Harkins, and a few others whose 
names were not recorded, There seemed to be 
a general agreement that the general question 
at issue is not at all the relative value of the 
newer theory as opposed to the original form 
of the Arrhenius theory, but rather its merits 
in contrast to those of the most recent form 
of the classical theory. Thus practically all 
of the upholders of the classical theory no 
longer think of the existence of molecules of 
sodium chloride (NaCl) as such in an aqueous 
solution, but they assume that at any instant 
a part of the salt is less ionized than the rest 
in the sense that the ions of opposite charge 
are closer together, and are therefore less in- 
dependent as carriei*s of the current. Unfor- 
tunately, from the standpoint of a clear pres- 
entation of the subject, the meaning of the 
term “ionized” has been entirely changed in 
later years by its use in a different sense from 
the original one by workers in physics. It is 
now customary to say that in solid sodium 
chloride there is complete ionization, and the 
upholders of the classical theory of ionization 
in solution have always assumed that the ioni- 
zation iu aqueous solution is more marked 
than in the solid state. It therefore becomes 
necessary to devise another term to replace the 
word ionization. Several years ago it was 
suggested that the term “electrolytic dissocia- 
tion” might well be used in all discussions of 
the theory in place of the word “ionization.” 

On the whole the impression gained from the 
meeting was that the upholders of the two 
theories have the same ideas, but talk about 
them in different words. However, it would 
seem that in so far as the 100 per cent, theory 
assumes independent migration of the ions, 
and the independent influences of the ions 
in connection with solubility effects, it is in 
error, since these assumptions are contrary to 
the facts as represented in the work of Braley 
on the transference of sodium in a 0.01 norual 
sodium chloride with 0.1 normal potassium 
chloride present. In this case the sodium is 
not transferred at all, which is a result wholly 
unexpected from the point of view of the 100 
per cent, theory. The solubility relations of 
salts of the type of calcium and magnesium 
sulphates also give evidence of the formation 
of complexes. 

The principal support for the 100 per cent. 


theory lies in the additive nature of the prop- 
erties of salt solutions, but this is a fact well 
known to the upholders of the older theory. 
One of the principal arguments of the newer 
theory is based upon the fact that the ther- 
modynamic potential or the activity of the salt 
in solution varies in quite a different way from 
the conductivity ratio. No one at the meeting 
seemed to defend the present values of the 
percentage dissociation listed in text-books, 
such as the value 86 per cent, given for potas- 
sium chloride at 0.1 normal concentration. 
Thus the value of the newer idea may be that 
it indicates that the classical theory has been 
expressed in too dogmatic a way. What seems 
to be moat needed in connection with this sub- 
ject is a new terminology. It is probable that 
ion aggregates of the type CINa^CU exist, at 
least for a very minute interval of time, in 
aqueous solutions. These were formerly desig- 
nated as “intermediate ions” since the tern 
complex ions, better in many respects, was re- 
served by custom for more stable aggregates. 
If it is to be assumed that these aggregates 
arc completely ionized it would seem that the 
term “ion aggregate” would serve as well as 
any other. The new theory seems to give its 
greatest promise along the line partly devel- 
oped by Milner — that of working out the gen- 
eral kinetic theory of electrolytic solutions on 
the basis that the ions preserve their charges, 
but that they unite more or less with ions of 
the opposite charge to form aggregates which 
are leas affected in their motion by the applied 
potential. It is apparent that much of the 
work now appearing in support of the newer 
theory is related specifically to neither theory, 
since it simply involves the finding of equa- 
tions containing enough constants to enable 
them to represent the facts. While this is a 
very valuable method of progress, it is well 
known that such equations can be developed 
in the case of almost any type of related phe- 
nomena, so the existence of such equations is 
not evidence in favor of any specific theory 
until it is shown that the theory is a necessary 
basis for the equations. The above discussion 
of the symposium on ionization does not prop- 
erly represent the discussions presented, since 
they embodied a great deal of detail, but it 
represents simply one view of the situation as 
suggested to the mind of the individual asked 
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to report on the present status of the theories 
as brought out by the symposium. 

Work of the Fixed Nitrogen Laboratory 
In an illustrated address on the above sub- 
ject Dr. F. G. Cottrell, director of the labora- 
tory, discussed in detail the practical and the 
research methods used in the fixation of nitro- 
gen. So much valuable information was pre- 
sented that it is impossible to do the subject 
justice in the space which is available. It was 
pointed out that catalyzers for such a reaction 
as the formation of ammonia from nitrogen 
and hydrogen differ greatly in their relative 
effectiveness at different temperatures, so that 
the choice of the proper catalyzer is very dif- 
ficult. An effective catalyzer must not only 
take up nitrogen and hydrogen easily, but it 
must also not hold too strongly to the ammonia 
which is formed. Many of the most active 
catalyzers adsorb impurities readily, and thus 
become much less active than those which are 
as poor at the start as they ever will be, which 
is the case with magnetite. The present 
tendency is to use very dense fused oxides to 
form the catalyzer. On reduction sufficient 
porosity is gained. The present tendency in 
this process is toward higher pressures. 

International Critical Tables 
Dr. E. W. Washburn, editor of the “Inter- 
national Critical Tables,” pointed out that the 
aim of scientific research is to express its re- 
sults in the simplest possible form, which is in 
general attained when they are reduced to 
numbers. These numbers are then used as the 
basis of new laws and principles, which help 
us to attain the scientific ideal — that of de- 
scribing the universe in as simple a manner as 
possible. Not only science, but industry as 
well, is controlled by such numerical data. Up 
to the present time there has been no world- 
wide endeavor to collect the available data in 
such a form that it may be easily consulted, 
but at the first meeting of the International 
Union in 1919, it was decided to take up the 
preparation of a general set of critical tables 
through international cooperation. The cost of 
compilation was assigned to America, and the 
editorship to the National Research Council 
and the American Chemical and Physical Socie- 
ties. While the object of the work is to tabu^ 
late existing data, it is found that when they 


are arranged, many easily determined and im- 
portant data are missing, so the editor is ready 
to supply investigators with suggestions as to 
what work will aid most in making the tables 
as complete as possible. 

Professor Kenrick, of the University of 
Toronto, showed that there are three different 
causes of the blue color of water: (I) Absorp- 
tion, as in the water of a swimming tank; 
(2) scattering of light, which is the cause of 
the deep blue color seen on looking vertically 
into the sea in the tropics; and (3) reflection 
of the blue of the sky, which gives rise to the 
color of a lake or the sea as seen from the land. 

An interesting report on the detection of 
small amounts of arsenic in plant tissue ■ was 
presented by Dr. E. R. Schulz, of the U. S. 
Department of Agriculture, and a paper on 
gels and the theory of adsorption from solu- 
tion by Professor Niel E. Gordon of the Uni- 
versity of Maryland. A paper on the position 
of atoms in aliphatic hydrocarbon compounds 
was prepared by Maurice L. Huggins, of Har- 
vard University. 

A large audience was present to hear the 
joint program with Section G and the Physio- 
logical Section of the Botanical Society of 
America. 4 The general topic was “Photosyn- 
thesis in plants and other aspects of photo- 
chemistry.” The program included the follow- 
ing papers: “Inventory of the world supply of 
energy,” E. E. Slosson; “Analysis of the mech- 
anism of photosynthesis,” H. A. Spoehr; “The 
nature of photochemical reactions,” W. T. 
Bovic; ‘‘Photochemical reactions,” S. E. Shep- 
pard; “Carbohydrate metabolism,” Charles 0. 
Appleman. 

Practically all of the pax^ers presented 
during the three days of the meeting were dis- 
cussed at length by the chemists present. This 
discussion was constantly enlivened by the 
witty and relevant remarks and suggestions of 
the chairman, Professor W. Lash Miller, of 
Toronto. 

The officers elected by the section were E. W. 
Washburn, of the National Research Council, 
Washington, D. C., as chairman and as vice- 
president of the association, and W. D. Har- 
kins, of the University of Chicago, as secretary, 

4 The details of this meeting will be presented 
in a report from Section G. 
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GEOLOGY'S DEBT TO THE MINERAL 
INDUSTRY 1 

Of recent years it has come to be acknowl- 
edged more and more that the science of geology 
has done and is doing mudh to advance the 
mineral industry. On the other hand, it may 
be of interest to consider briefly what bearing 
the industry has had on the advancement of 
tiie science. In what state of development would 
geology now be were it not for the assistance 
it has received from the mineral industry t 

In the earlier ages of man the chief interest 
taken in the components of the earth’s crust, 
in most regions, was, doubtless, chiefly what 
may be cailled an economic one. Suitable speci- 
mens of flint and other rocks were sought for 
the manufacture of weapons and utensils. The 
soft oxides of iron and other paint materials 
would also early attract attention* In volcanic 
and earthquake regions other interests would 
be aroused. Gradually a knowledge of the use 
of metals would be developed and methods of 
extracting certain of (them from the ores would 
be discovered by accident. In later ages the 
economic interest became subordinate to the 
philosophical. For many centuries little prog- 
ress could be made in a proper knowledge of 
the earth’s crust until restraining prejudices 
were gradually thrown aside. It was only at 
the close of the 18 th century that the struggling 
science began to make real progress. What- 
ever may he thought of the relative merits of 
the so-called Neptunists and Plutonists of that 
time, it cannot but be admitted that Werner 
was largely responsible for creating a keener 
and more widespread interest in the proper 
study of the earth’s crust than had existed prior 
to his day. And this interest was aroused 
chiefly through his showing that a knowledge 
of the structural relations of rocks could be 
applied to economic purposes. Thus, in what 

l Address of the vice-president and chairman 
of Section E — Geology and Geography, American 
Association for the Advancement of Science, 
Boston, December, 1922. 
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is acknowledged to be the very beginning of 
the science of geology a s distinguished from 
cosmogony, credit has to be given to the mineral 
industry. No less an authority than Lyell 
makes this acknowledgment when he says in 
the Principles: “The phenomena observed in 
the structure of the globe had hitherto served 
for little else than to furnish interesting topics 
for philosophical discussion: but when Werner 
pointed out their application to 4he practical 
purposes of mining, they were instantly re- 
garded by a large class of men as an essential 
part of their professional education, and from 
that time the science was cultivated in Europe 
more ardently and systematically.” And Sir 
A. Geikie has said “the devout Wernerian put 
mines before mountains as a field for geological 
investigation.” 

As further illustrating the fact that the 
founders of geology were much interested in 
the application of the science, the case may :be 
cited of the “father of geology,” William Smith, 
who lamented “that the theory of geology was 
in the possession of one class of men, the prac- 
tice with another.” Another example is that 
of Logan, usually considered to be the father 
of pre-Cambrian geology, who said of himself: 
“For many years of my life engaged in the 
active pursuits of a practical miner for coal, 
and a practical smelter of copper from its ores, 
my connection with geology relates more to the 
application of materials.” 

A well-known trait in human nature is that 
when people have become wealthy, especially 
if they have inherited their wealth and taken 
on airs more or less aristocratic, they tend to 
look down on trade and tradesmen. The same 
characteristic is observed among geologists. 
Although the science owes so much to its eco- 
nomic aspects, there is a tendency among many 
men to avoid having anything to do with the 
applications of the science. This does not apply 
so much to geologists in North America as to 
those in older countries, but even on this conti- 
nent there is a tendency to make two groups, 
“economic geologists” and “geologists.” 

The tendency in some countries is exempli- 
fied by the case of a well-known professor, who 
was even a lecturer in a school of mines. In 
referring to the dangers to be encountered ip 
economic geology he is quoted as saying “You 
cannot touch pitch without some of it sticking 


to you.” Another distinguished geologist con- 
sidered it to be infra dig for a colleague to give 
advice on water supply. In another case, a 
well-known geologist was told by his colleagues 
that it was not seemly for him to become an 
officer in a mining society. Further, is it not 
a fact that if geological papers are published 
by mines departments, or by mining journals, 
they usually become known only to those in- 
terested in the applied science f Many geolo- 
gists appear to avoid reading anything that is 
published under the heading of mines and min- 
ing. 

A recent writer, referring to work of geo- 
logical surveys, says that they do provide for 
some research in pure science, and the by- 
product of pure science from both public and 
private work is large. This illustrates the 
mental attitude which too many geologists have 
toward government surveys. Are the scientific 
results obtained from the work, undertaken pri- 
marily for economic reasons by the U. 8. Geo- 
logical Survey, in the Lake Superior region, 
for instance, not entitled to be considered more 
than mere by-products 7 

Apropos of the prejudice against economic 
work, R. W. Brock has said “Geology started 
as economic geology , . . [But later] it 

became infra dig for a geologist to do any- 
thing that would be of value to anybody. He 
would no more think of applying geology to 
practical purposes than an artist would of con- 
tracting to paint an advertisement. . . . 

1 remember when I was leaving the European 
university where I had been studying, the old 
professor under whom I studied said to me, 
“You are going to America, you will be in 
great temptation ; I know they will try to make 
use of you in mining ; whatever you do, have 
nothing to do with economic geology.” 

The advantages accruing to pure science from 
work undertaken chiefly in connection with the 
mineral industry is well illustrated in the Lake 
Huron -Lake Superior region. While Logan 
made a good start in unravelling the age rela- 
tions of the Canadian pre-Cambrian rocks, he 
and his assistants were succeeded by men most 
of whom have been described by Van Hise, as 
regards the work of the pre-Cambrian, as “chro- 
matic” map makers, the rocks being mapped 
largely according to their colors and not accord- 
ing to their age and structural relations. Little 
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progress was made for many years after Logan’s 
time, or not until some time after the discovery 
of important ore bodies at Sudbury and later 
at Cobalt and Porcupine. The finding of gold 
in the extreme western part of the Province also 
led to some important work there. If it had 
not been for <the discovery of these valuable 
mineral deposits in the pre- Cambrian of On- 
tario, it is doubtful if much more would now 
be known regarding the age relations of these 
rocks than was known in Logan’s time. Not 
long after Logan and his assistants ceased work 
in the pre-Cambrian the science of petrography 
arose. This science attracted many students 
of geology who would otherwise probably have 
done work on -the stratigraphy of the pre- 
Cambrian in Canada. But the fascination of 
the new branch of science caused work in strati- 
graphy in regard to these most ancient rocks 
to be neglected. The students of petrography 
were interested in the minute structure of rocks, 
especially those of an igneous nature, and paid 
little or no attention to the age relations of the 
great masses of more or less metamorphosed 
sediments on which the history of the pre- 
Cambrian is so largely based. 

But, while for many years after Logan’s 
time little progress was made in the study of 
the Canadian pre- Cambrian, good work was be- 
ing done on the United States side of Lake 
Superior by Pumpelly, Irving, Van Hise and 
others whose names will always be associated 
with the history of the development of these 
rocks. While the Ontario side was in darkness 
the lamp was kept burning on the American 
side, chiefly owing to the great copper deposits 
of Michigan and the iron mines of that and 
adjacent states. 

Thus, were it not for the mineral industry in 
these Lake Superior States, probably even there 
little advance would have been made in the 
study of the pre-Cambrian beyond what was 
known in Logan’s time. It was only the min- 
eral industry that brought the expenditure of 
such large sums of money on both sides of the 
boundary in connection with the study of the 
pre-Cambrian. It is owing to the work of a 
large number of men, provided with excellent 
facilities, during the period of seventy years 
or more that progress has been made. It is 
fortunate for the science that these old rocks 
contain mineral deposits of exceptional value 


and interest — the greatest iron deposits, the 
greatest nickel deposits, and some of the great- 
est copper, silver and gold deposits that have 
ever been discovered in any country. 

Referring to the Ontario side of the boundary 
it may be said that at Sudbury a knowledge of 
pre-Cambrian stratigraphy was not so import- 
ant from an economic point of view as was the 
distribution and nature of the igneous rocks, 
more especially the norite, but at Cobalt much 
depended on stratigraphy, while at Porcupine 
and Kirkland Lake stratigraphy was again not 
so important It may be of interest to add 
that one important result of the work, during 
recent years, in these mining areas has been 
the proving that the commonly accepted dual 
classification of the pre-Cambrian into Pro- 
terozoic and Archeozoic has no basis in fact 
and should be discarded. There are at least 
three major groups among these rocks. 

The assistance which geology has received 
from the mineral industry is no better illus- 
trated anywhere than in South Africa. In the 
early days of settlement in Cape Colony the 
existence of payable minerals was unknown, 
and the pioneers had difficulty in making head- 
way with nothing valuable at hand for export 
or exchange. The discovery of diamonds in 
1870 brought about a rapid change in condi- 
tions, as did also the discovery of gold in later 
years in the Transvaal. Had it not been for 
the discovery of the unsurpassed mineral de- 
posits in the southern part of the continent 
the Boer farmer would still be occupying it in 
practically a pristine state. Is not the science 
of geology greatly indebted to the mineral in- 
dustry in that part of the continent? Were 
it not for mining, the character and the wide 
distribution of those wonderful intrusives, the 
diamond “pipes,” would have remained un- 
known in our time and for long after. Then, 
again, what a marvellous series of ancient sedi- 
ments has been brought to light in the greatest 
gold field ever known, that of the Witwaters- 
rand* Were it not for mining operations ex- 
tending to great depths and laterally to great 
distances, the nature of these sediments, and 
especially of the comparatively thin beds of 
conglomerates, could never have been de- 
termined. Certain of these beds of conglomer- 
ate, that are the most important from a gold 
miner’s point of view, have been proved to be 
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the most persistant beds of the kind known in 
the world. But it must he borne in mind that 
no similar bed has ever offered the same in- 
ducement for complete investigation. The 
comparatively thin bed known as the Main Reef 
Leader has been proved to be practically con- 
tinuous over & distance along the strike of at 
least forty miles and probably has a correspond- 
ing extension in the direction of the dip. Its 
nature could not possibly have been ascertained 
were it not for the extensive mining excava- 
tions and the numerous bore holes that have 
been put down over a large area in the search 
for productive gold-bearing rock. 

These sediments, with which are associated 
the gold “reefs” or beds of conglomerate, have 
a thickness in the central part of the Rand of 
about 25,000 feet. While the research work 
which has been done on them was undertaken 
chiefly for economic reasons, it can be said 
that no great thicknesses of sediments, fossili- 
ferous or otherwise, have been studied more 
fully than have these which are considered to 
be of pre-Cambrian age. 

The origin of the gold is such an important 
factor, both from the economic and the scien- 
tific point of view, that the sediments have had 
to be studied witty unusual care. Later workers 
on these ore deposits appear to be pretty well 
agreed that the gold was laid down with the 
conglomerate, forming a placer, hut has since 
been dissolved and re-precipitated. Were it 
not for the economic importance of these rocks 
comparatively little would ever have been 
known about them. The character and origin 
of the remarkable beds of conglomerate and 
other features which belong to pure science 
would never have been determined. The same 
may be said of many other mining areas. 

Another striking example of what the mineral 
industry has done and is doing to assist in 
bringing about a knowledge of the geological 
structure of remote and isolated regions is that 
of the petroleum geologist, who is often more 
or less maligned. A knowledge has been ob- 
tained of the fossiliferous rocks in remote parts 
of South America and in other parts of the 
world through the work of petroleum geologists 
within a comparatively few years that other- 
wise would have taken decades. The correct? 
ness of the conclusions of these geologists con- 
cerning the age and structural relations of 


these rocks is usually proved or disproved in 
a short time. 

It will be acknowledged that Geological Sur- 
veys, supported by governments, have done 
more for the methodical study and mapping of 
wide areas than has any other agency, and 
there would be few, if any, of these surveys 
were it not that they are supported primarily 
with the object of describing and developing 
mineral resources. Even the greatest of Geo- 
logical Surveys, that of the United States, owes 
its origin chiefly to economic reasons. The late 
S. F* Emmons has said that when the first 
Geological Surveys were established in the west 
the people had little conception of the advan- 
tages and uses of such an organization and a 
campaign of educa/tion of the popular mind was 
necessary in order to demonstrate its practical 
value. For ten or twelve years such a demon- 
stration was carried on by the Hayden, King, 
Wheeler and Powell Surveys, or geological ex- 
plorations, as they might more properly have 
been denominated. Most of them appealed to 
the popular, as well as to the scientific, imagin- 
ation by their brilliant discoveries of such 
natural wonders as the geysers of the Yellow- 
stone, the canyons of the Colorado, and the 
lacoolites of the Henry Mountains. The Geo- 
logical Exploration of the Fortieth Parallel, 
which alone planned to make a geological map 
of a definite and limited area, secured its ap- 
propriation from Congress on the explicitly 
economic ground that it was necessary for de- 
termining the character of the mineral resources 
of the mountainous regions to be made accessi- 
ble by the recently authorized Transcontinental 
railroads. In furtherance of the plan of popu- 
lar education, Mr. King, its organizer and chief, 
pushed to immediate publication the economic 
results of the work, the study of actually de- 
veloped mines including the Comstock lode, set 
forth in a volume on Mining Industry which 
appeared in 1870, seven years before those em- 
bodying the more abstract scientific results 
which had to wait the completion of the re- 
searches of specialists. The final realization of 
the ultimate object that the geologists of the 
Fortieth Parallel Exploration had in their minds 
during the ten years spent on that work came 
much earlier than had been anticipated, when 
in 1879 all existing geological explorations were 
consolidated into a permanent Geological Sur- 



MarSoh 2, 1928] 


SCIENCE 


2S1 


vey, which was organized as a bureau of the 
Interior Department; and there is little doubt 
that the practical demonstration of the utility 
of such work furnished by the Mining Industry 
volume had much effect in rendering Congress 
favorable to the new organization. 

A Canadian may be permitted to say that 
the geologists of the United States occupy a 
pre-eminent place in the world, and that the 
Geological Survey has had much to do in as- 
sisting them to achieve this premier position. 

From what has been said concerning the geo- 
logical work that has been done in the mining 
areas mentioned it seems difficult to draw the 
line between so-called economic geology and the 
pure science. Because a geologist is working 
out the age and structural relations of the rocks 
in a mining area, primarily with the object 
of aiding the mineral industry, is there any 
reason to believe that he has less love for the 
science or is less enthusiastic in its promotion 
than is one who spends his time studying the 
rocks in areas which are of no economic im- 
portance ? Moreover, does not a man who works 
in an area where extensive mining operations 
are being carried on obtain more facilities for 
arriving at a proper understanding of the 
problems than he would if no mining was in 
progress T Undoubtedly some men find it more 
pleasant to work in areas that are free from 
economic problems. One of the older writers 
has said, “There may not always be found a 
geologist willing to turn away from his de- 
lightful studies to avert the ruin which can 
only fall on those who disregard the plainest 
truths of geology.” 

Cosmogony and geology both have had what 
may be called theological affiliations. While, 
on the one hand, the progress of geology was 
retarded by theological prejudices, on the other, 
theological controversies tended to popularize 
the science. The popularity of works such as 
those of Hugh Miller and Sir J. W. Dawson 
depend to a large extent on the fact that they 
deal with geology in its relation to theology. 
There was scarcely a Scotchman in the genera- 
tion which has just passed away that had not 
heard of Hugh Miller and read some of his 
works. Even to this day a geological visitor 
to lonely Highland glens is likely to meet with 
a workman or peasant who is surprisingly well 
read in certain features of geology. Probably 


one criticism that could be made of the geolo- 
gists of the present day is that they do not 
do nearly so much to popularize their science 
as did their predecessors in the last generation. 
As an illustration of the popularity of some of 
these older authors it may be said that even 
within the last twenty-five years sets of their 
writings ’have been found among the books 
offered to the Christmas trade. 

Among those who have greatly helped in the 
advancement of the science there have been few 
who were men of independent means, such as 
Hutton and Lyell, and geology at the present 
time could not make much progress did it not 
depend chiefly on financial assistance from 
governments and those who are interested in the 
mineral industry. It is true, as has been said, 
that geology more largely than any other sci- 
ence is regarded as a governmental function. 

That applied geology is not a new subject in 
this country is shown by the fact that in the 
first annual volume of the proceedings of the 
American Association for the Advancement of 
Science reference is made to the “Society for 
the Development of the Mineral Resources of 
the United States,” which proclaimed that 
“With unabated admiration for all that part of 
geology which is strictly scientific we devote 
ourselves particularly to its ^economical depart- 
ment.” From the quotation it will be seen that 
the objects of that early society were not unlike 
those of the Society of Economic Geologists 
organized a couple of years ago. 

Since all economic work of importance in 
geology requires a thorough training in the 
principles of the science, and since there is 
such a variety in this work, it does not seem 
that the training of the man who expects to 
labor in mining and mineral areas should be 
different from that of the man who is to pursue 
the pure science. 

In conclusion, if the science is under such a 
great debt to the mineral industry for facilities 
and opportunities provided, why should there 
be a tendency to ostracize the geologist who 
does work that has an economic value f Why 
should it be necessary to proclaim the legiti- 
macy of applied geology ? Let the man be 
encouraged who desires “to carry on economic 
research in a scientific way.” Did not Edward 
Forbes, in the Words he used long ago, ex- 
press the correct attitude towards applied sci- 
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enoef “When science, provided she be mindful 
of her honor, and make no sacrifices of her love 
of truth, serves as the handmaiden of even the 
humblest of arts, her dignity gains in lustre, 
and her familiarity breeds respect” 

Willet G. Miller 

Department op Mines, 

Toronto, Canada 


THE SCHOOLMASTER AND THE 
TEACHER 1 

It is very much to be feared that what I have 
here to say will appear so trite as to be little 
better than thrashing over of old straw. I am 
quite sure that much of it has been said (and 
perhaps better said) many times before. But 
no student of the problem of science teaching 
oan observe the changes that are taking place 
in the system of scientific education, and par- 
ticularly in the character of the results of the 
teaching of chemistry in our colleges and uni- 
versities, without feeling that we still have 
much to learn about how to teach successfully. 
We cannot regard the subject as being closed. 
No one has yet discovered the grand secret in 
its entirety and no teacher of any branch of 
chemistry, who is both intelligent and honest, 
can <be wholly satisfied with what he observes 
is going on in the minds of his students, as a 
result of his contact with them. This is my 
only excuse for reviving this ancient subject 
and for adding another bit to the already for- 
midable accumulation of treatises directed to- 
ward the solution of such important questions 
as these. 

I do not propose to offer to this section the 
affront of trying to tell you how to teach chem- 
istry. Many of you have had far more experi- 
ence in this field than I. Indeed, I frankly con- 
fess that I am not an authority on the art of 
teaching. If I were I should simply write out 
the recipe, and have it mimeographed and dis- 
tributed; this you would then properly con- 
sign to the waste basket, for each one of 
you would know of a much better way than 
the one I would give you. There is no magic 
word or phrase that is the “open sesame” to the 
door of success in teaching. Each of us pos- 

i Paper read at rthe Pittsburgh meeting of the 
American Chemical Society, September, 1922. 


sesses, in some degree, the ability to instruct. 
But the part that one does well another does 
poorly. What both fail to attain another will 
accomplish, and so on. Were it uot for this 
we should not be here to-day, gathered for a 
mutual exchange of ideas. 

For this reason I shall presume upon your 
time and good nature long enough to say a 
few things about the general question and 
about some of the results of my own observa- 
tions. These may be taken for just what you 
consider they are worth — no more (of course) 
and no less ( I hope). 

Much has been said and written about the 
necessary qualifications of a teacher. And, 
after all is said and done, we might finish by 
saying that the successful teacher of chemistry 
is one who can teach chemistry. Teaching is 
not coaxing or coddling, cramming or brow- 
beating. Neither is it the administration of 
sugar-coated knowledge pills, to those who 
would cultivate the luxury of sleeping sickness. 
Our job is so to conduct our classes that our 
students shall be glad to be in them and that 
they shall leave them with regret, but carrying 
with them not only the fullest possible knowl- 
edge of the subject but also a deep and abid- 
ing respect and love for their chosen science 
and a boundless enthusiasm for its possibilities. 
Not an easy job, this, by any means, — as we 
all know. On the contrary it is one that re- 
quires large experience and training and large 
understanding of. human possibilities, human 
ambitions and human habits of thought. 

With this introduction and apology may I 
, begin at what may seem to be the wrong end 
of the business by saying that the very first 
lequisite for the teaching of chemistry is cor- 
rect personality on the part of the -teacher. 
This is not a prime necessity for successful 
work, for example, in chemical research or 
chemical industry. The researcher must have 
thorough training in fundamentals, thorough 
knowledge of chemical literature and a logical 
mind, capable of clear and systematic organi- 
zation and prosecution of his work and, having 
these, he may be eminently successful even 
though bis personality may be such as to cause 
him to be thoroughly disliked by air of his as- 
sociates. Pray do not understand that I charge 
the industrial research chemists with such a 
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lack of human characteristics. On the contrary, 
I know and admire many of these gentlemen 
who I wish to heaven were now in the teaching 
profession, because I know that their influence 
over our young students would be of enormous 
benefit to the progress of the science. I simply 
state that the research chemist may do with- 
out personality, though the teacher cannot. 

Mnch has been said, one way or another, 
about the correct method for developing the 
subject of chemistry in the class room and stu- 
dent laboratory and much more will be said. 
We want our -students to understand that chem- 
istry didn’t simply happen but that as we have 
the science to-day it is the product of hard and 
careful work and of an infinite expenditure of 
human brain power, on the part of those who, 
in the past and present, have been able to 
search out and to reason, and who have known 
the virtues of cold, invincible scientific logic. 
How to impress this moat satisfactorily is not 
an easy question to answer. I do not know 
just how to do it. I have heard discussed with 
mueh feeling the burning issue as to whether 
or not the beginner should be allowed to see 
(and use) a chemical formula before he has 
been taught how and why the formula was 
evolved. I do not know which is the right 
side of this question, although I know a great 
many other people who do know — both ways. 
What I know is that we may argue this ques- 
tion until doomsday but by neither the one 
system nor the other can the teacher ever in- 
spire the student with either respect or love 
for chemical science except as this may be 
founded upon the prerequisite of respect and 
love for the teacher himself and that no one 
need expect ever to attain success in the work 
of science unless be has respect and love for 
that science. The student must believe what 
the professor is telling him and this belief must 
be so deep-seated that he is inspired thereby 
with enthusiasm to know more of that which 
forms the chosen life work of his teacher. In 
the very nature of things, such a working be- 
lief must have its origin, in the largest degree, 
in an interest springing from the personality 
of tbe teacher himself. 

It may be that this is only "kindergarten 
stuff’— or it may not be. I am not a psy- 
chologist, though an observer of psychology as 


are we all. As I recall my own teachers in 
the grades, high school, college and university, 
I am more than ever convinced that it was only 
in the classes where my teacher was a respected 
and admired leader that I learned much .that 
was of any lasting benefit to me. It may be 
that this was my fault. It might well ;be 
argued that it is always the business of the 
student to exert himself to the point of learn- 
ing that for which be has entered the class, 
without regard to his personal feeling toward 
the instructor. However we are not so much 
concerned with an effort to place the blame for 
failures in teaching as we are to discover the 
failures themselves and to avoid them wherever 
possible. 

The business of the teacher of chemistry is 
not simply that of handing over to the student, 
through an approved and standardised system 
of pedagogy, a set of facts and elaborately de- 
veloped theories, with the invitation to take it 
or leave it. How often have we seen this tried 
— how often have we even had it tried upon us ! 
“Here is chemistry,” says the instructor, in 
effect, to us. “I am paid for giving you the 
opportunity to get it. If you want it, take it, 
if not, get out.” The student can find no fault 
with this. The procedure is obviously just to 
him and tbe problem is thus placed squarely 
before him for his own solution. And yet is it 
not true that the result of such teaching is 
generally little better than a dull sort of forced 
interest, — at best a determination on the part of 
the student to “get by” in the course or to ac- 
quire a smattering of the subject, sufficient to 
do something in the way of earning a livelihood 
after graduation t 

It may be that a teacher after this fashion 
earns his salary, in a technical sense, for he has 
gone through the motions of teaching a given 
number of classes of the correct number of stu- 
dents, properly and each day according to 
schedule. But I think that we all concede that 
the real work of the teacher of chemistry is 
something quite different from this. To him is 
given one of the most important trusts of 
science: that of helping to equip his students 
with that which should enable them to do use- 
ful and efficient woxfc in a field that calls for 
the highest kind of enthusiasm and energy. 
Dullness and passive acceptance of a teacher’s 
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dictum has never and can never equip a young 
man or woman for work of this character, 

The teacher of chemistry must himself be an 
original investigator. It is not essential that 
he shall have attained brilliant success in ibis 
field. It is only the exceptional few who are 
capable of that and most of us must be con- 
tent with adding in a more humble fashion to 
the sum of scientific knowledge. But a pro- 
fessor of chemistry must do more than “pro- 
fess.” He is either going to leave with his 
students the impression that chemistry is now 
practically a finished story, with little more 
to be written, or else he must show them that 
it is a living science, the delving into which is 
a fascinating and necessary part of the activi- 
ties of the devotee of chemistry. The student 
is not long in discovering that the first im- 
pression is erroneous, upon which he loses all 
confidence in his instructor that he might have 
felt. And the teacher can not consistently teach 
the second attitude unless he is himself doing 
something toward uncovering the hidden things 
of his science. Precept and practice must go 
together in this case or else the precept will 
become merely a dead formula. 

The student of chemistry must be taught that 
chemistry, as all science, is the truth of nature 
and that as such it is to be respected. We may, 
and do, change our minds occasionally about 
whether a particular interpretation is the truth 
but we never doubt that science itself is truth 
and that before it all sham and pretense and 
hypocrisy must give way. This ie the reflec- 
tion that makes us respect science above all 
things and if we fail to bring the student to a 
full realization of it we have failed in our mis- 
sion as teachers. Nothing else can supply the 
want of it and it is because of this want, in 
greater or leas degree, that our colleges turn 
out too many men whose highest ideals of scien- 
tific work contemplate juggling with scientific 
knowledge and trifling with ecientific truth in 
such a way as to win out in conflicts with other 
folk of similar character, whose wits are pitted 
against them. This (to use a bit of common 
slang) is why we have our shyster chemists as 
well as our shyster lawyers. The only way by 
which a teacher can instill a proper respect 
for chemistry into the life of the student is by 


showing in all of their mutual contact that he 
himself feels it intensely. 

Carlyle tells us, in his vigorous and striking 
way, that the upheaval involved in the French 
revolution swept away all sham, — that im- 
posture was burnt up by it. Which was, no 
doubt, true in the sense in which he wrote. But 
how long will it be before we shall have an 
end of sham and imposture in chemistry, be- 
fore our fakers of science shall have been cast 
into the outer darkness of contempt 7 Too 
long, we are led to fear, when we contemplate 
the attitude of a certain fraction of our yearly 
crop of graduates, whose outlook upon life and 
whose sense of responsibility toward the cause 
of science has suffered through too much con- 
tact with schoolmasters of science and too little 
companionship of teachers. 

One of the most difficult of tasks imposed 
upon the teacher of chemistry and other science 
is that of creating in the minds of his students 
the proper attitude toward questions of re- 
ligions belief as they are related to scientific 
study. I have heard the “conflict” between 
science and religion discussed ad nauseam for 
so many years that it has 'become almost a 
positive discomfort to me to attend church 
services, especially in a college town where so 
much attention is given by religions teachers 
to students of science who are trying to 
straighten out their mental troubles along these 
lines. And trying vainly, it seems to me, in 
most cases, largely because they have not the 
proper help from the source upon which they 
have the right to place the moat reliance, — 
that of the teachers of science in the college. 
What usually happens is that the college teach- 
er goes right ahead with the thing he is paid 
for doing. That is, he teaches his science and 
nearly or entirely ignores religions questions 
because he knows (whether he proclaims it pub- 
licly or not) that the study of science is the 
search for truth by absolutely the only method 
that can ever discover truth, — that of experi- 
mentation and logical reasoning, — but that our 
religious leaders will not and can not admit 
this without giving up a great mass of what 
they mistakenly consider as essential to religion. 

The student is thus left entirely to his re- 
ligious leaders for instruction in matters that 
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are of great and vital concern to him. The 
religious leader is too often nearly or entirely 
untrained in matters of science and in scien- 
tific methods of thought and (still more un- 
fortunately) he is frequently unaware of his 
own limitations in this respect. It, therefore, 
happens that there come from our pulpits and 
our Sunday School classrooms great quantities 
of instruction designed to quiet the “doubts” 
of students of soienoe, the religious instructor 
making use of a patter of scientific words and 
phrases, abused and garbled, with good inten- 
tions, but with lack of understanding, so that 
the student is more or less self-hypnotized into 
a temporary state of mental quietude concern- 
ing these matters. 

If affairs were as they should be, our teachers 
of science would be perfectly correct in con- 
fining their efforts to the teaching of their own 
special phase of science. For true religion is 
a matter of the soul and it has little or nothing 
to do with any science, unless it be that of 
psychology. But what passes for religion in 
the minds of many (if not most) people is of 
very vital concern to the scientist because it 
contains a mass of dogma which can not b% rec- 
onciled with the truths of science as we accept 
them and which is not susceptible to test by any 
method. And I maintain that no teacher of 
chemistry, biology, physics or any other soienoe 
can consider his duty to his students as ful- 
filled if he allows them to cultivate one attitude 
and acquire one set of ideas in the classroom 
and another, incompatible with the first, in the 
pew. They will ultimately either come to a 
point of forsaking their religious beliefs en* 
tirely or to that of passive acquiescence in 
something which they can not, really and truly, 
believe. The latter is a state of mind all too 
common to-day and it is not a healthy state 
for either true science or true religion. 

I have not meant simply to inflict a preach- 
ment upon you, — many of whom know far bet- 
ter than I of the things of which I have brief- 
ly spoken. But it has seemed to me desirable 
once again to direct our thoughts toward the 
problems of teaching,— not as they relate to the 
preparation of the student, the system of teach- 
ing or the arrangement of content of courses 
— important as all of these are,— but as they go 


back to the teacher himself, for upon him as a 
man must Anally rest the responsibility for 
failure, as well as the credit for success. The 
truly successful teacher is the one who con- 
stantly studies himself as he watches the effect 
of his efforts upon the minds of his students 
and who continually tries to correct his failures 
and to strengthen his successes, putting himself 
in the place of the student, always. We have 
all had our schoolmasters and our teachers. 
We have but to project ourselves backward 
through the years to see examples of what we 
would wish to be, as well as of what we hope 
never to be. 

£. G. Mahin 

Purdue University 


BERNHARD EDUARD FERNOW 

Dr. Bernhard Eduard Fernow, author, 
pioneer educator, organizer of the forestry 
movement, and the first United States Forester, 
after a long illness died at Toronto on Febru- 
ary 6 at the age of 72. 

Dr. Fernow was a native of Germany and 
studied under the famous Heyer and other 
noted foresters. He first came to this country 
in 1876 and soon took an active part in the 
forestry movement of New York State, where 
he formulated legislation establishing the Forest 
Reserve in the Adirondacks. From 1885 to 
1898 he was editor of the Proceedings of the 
Forestry Association. Sponsored by this Asso- 
ciation was the greatest piece of forest legisla- 
tion so far adopted in our country — the law 
of 1891 authorizing the President of the United 
States to establish National Forest Reserves. 
This act led to the creation of the present 
National Forests. 

In 1886 Dr. Fernow's great work for the 
nation really began, when he accepted the posi- 
tion of organizer and director of the forestry 
work of the government for the Department 
of Agriculture, a position which he occupied 
until 1898. 

During twelve years at Washington Dr. 
Fernow kept in close touch with the forestry 
work in the various states and there was little 
of state forest legislation passed during this 
time in which his opinion was not consulted. 
He secured the cooperation of many prominent 
men of science and the numerous bulletins and 
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circulars including monographs on white pine, 
the southern timber pines; results of tests and 
studies in timber physios, the first complete 
discussion of the metal railway tie as a pos- 
sible substitute; studies on timber impregna- 
tion and other subjects all of immediate value 
in wood utilisation are evidences to-day of the 
painstaking work of the guiding spirit which 
directed them and edited their results for pub- 
lication. 

Throughout the twelve years in the Depart- 
ment of Agriculture Dr. Fernow never ceased 
to write articles and addresses. In these years 
the larger part of two hundred articles and 
addresses, over twenty circulars, and over 
thirty bulletins and reports were prepared and 
edited. 

In 1898 Dr. Fernow was called to Cornell 
to organise the first forestry school in the new 
world. Here he inaugurated the beginnings of 
professional education. The school grew 
rapidly, but the forest operations in the college 
forest in the Adirondacks met with opposition 
of wealthy camp owners. In 1903 the Governor 
vetoed the appropriations of the forestry school 
and this resulted in its discontinuance. After 
leaving Cornell he worked for four years as 
consulting forester. During these four years 
he continued the Forestry Quarterly; delivered 
lectures at Yale University, and started the 
forest school at Pennsylvania State College. 
In 1907 Dr. Fernow accepted an invitation to 
Toronto University and organized the first 
forest school in the Dominion, At the time 
of his death he was professor emeritus of that 
institution. 

His well-known “History of Forestry” is a 
masterpiece of its kind, covering the subject 
for both the Old and New Worid, 

Three years ago when Dr. Fernow retired 
from active teaching there was published in 
American Forestry a tribute by Raphael Zon 
to the father of forestry in the new world. 
To-day the words assume an added significance. 
“While the period which Dr. Fernow typifies 
is rapidly 'becoming history, his teachings and 
his contributions have the equality of per- 
manence. They have been always a source 
of inspiration and guidance to the pioneers of 
forestry; they will be infinitely more so to the 
actual managers of our forest lands as soon as 


real woods forestry comes into general prac- 
tice. As with any great teacher, it is not the 
kind of theory that he happens to advocate 
that really counts, but the ability to teach how 
to think in his particular field. Theories oome 
and go, but the ability to orient oneself in the 
details of complex problems is a lasting asset; 
he who teaches to meet ever-changing problems, 
not by a ready-made theory or hypothesis, but 
by a critical attitude and ability to discern be- 
tween the essential and non-essential, is building 
on a solid foundation. With him forestry was 
not merely theory but a movement ever chang- 
ing as life itself, and for him problems be- 
came soluble not in ready-made formulas, but 
in the forces, economic and natural, that are 
at work.” X. 


GEORGE LEFEVRE 

George Lefevre, professor of zoology in the 
University of Missouri and chairman of the 
department, died on January 24, after a brief 
illness with pneumonia. The foregoing an- 
nouncement marks the passing of one who was 
probably the best loved man in the American 
Society of Zoologists, a man whose brilliant 
intellectual endowment and gifted nature 
marked him as a unique personality. Born of 
old American stock and inheriting his name 
from a Huguenot ancestor who immigrated at 
an early date, he was the son of a prominent 
Presbyterian clergyman who raised his chil- 
dren on good English, the Classics and the 
Shorter Catechism, and who read his original 
Greek and Hebrew almost to the day of his 
death. 

After Professor Lefevre’g graduation from 
a famous boys’ school in Baltimore, the family 
spent a year in European travel; and although 
he was too young to profit scientifically by the 
experience, this European sojourn became an 
invaluable part of his cultural education. Dur- 
ing his earlier boyhood the family spent long 
vacations in the country near Baltimore, where 
he acquired an interest in natural history and 
became an ardent amateur naturalist. It is, 
therefore, not surprising that he should have 
been attracted to zoology after his entrance to 
the Johns Hopkins University. Here he re- 
ceived a fundamental scientific training under 
the influence of Remsen, Rowland, Martin, 
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Brooks and others of that generation. Through- 
out his Hfe he remembered with pride that as 
an undergraduate he studied under such in- 
fluences. His graduate work in zoology was 
pursued in the same institution and after an 
unusually thorough training extending from 
1891 to 1696 he received the doctor’s degree. 
After a further apprenticeship as an assistant 
at the Hopkins, he taught in Atlanta, Georgia, 
in the year 1898-99; and in the fall of 1899, 
was appointed professor of zoology in the Uni- 
versity of Missouri, which position he held 
until his death. At the Hopkins he was com- 
monly regarded as one of the most brilliant 
men who had ever been enrolled in zoology. 
His ten years as undergraduate and graduate 
he sometimes regretted because of the con- 
tinuity of associations. But they gave him 
a foundation that few men obtain and one that 
was in evidence throughout his life. 

From the beginning he occupied a prominent 
place upon the faculty of the University of 
Missouri. Probably no man not in one of the 
major administrative positions exercised greater 
influence, and personally there was none who 
equalled him. He was always loaded with a 
burden of committee work of the most diverse 
sort from which he was never released, because 
his idealism, good judgment, courtesy, and un- 
quenchable humor rendered his services indis- 
pensable. In his own department his personal- 
ity was unfailing and the tradition of its esprit 
de corps as known throughout the country. The 
present biological building with its admirable 
arrangement and equipment is his creation 
more than that of any other man, for he en- 
joyed the confidence alike of architect and uni- 
versity administration and his leadership in the 
team-work of his department yielded a remark- 
able return for the investment But more than 
this his name is written in the hearts of stu- 
dents and colleagues through his ideal# as a 
scholar and a man and through the charm of 
his personality. Among his associates on the 
faculty he was universally recognized as a man 
of the finest intellectual quality. His keen- 
ness of wit, his gift in conversation, and his 
social graoiousness made him a marked man, 
whose friendship was prized and who was ad- 
mired by all who understood the spirit within 
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The Lefevre laugh will be remembered by 
every one who knew him; also his stories, for 
he possessed a gift of mimicry along with his 
sense of humor. One of his friends who knew 
him best once dedicated the following lines to 
his brave spirit of laughter that often masked 
an unsuspected burden: 

To the Maw Who Laughs 
A health to my friend 
With spirit blythel 
From Cavaliers of old 
Who laughed at fate, 

Perchance came down 
That spirit which makes him bold. 

Let Roundheads sigh 
Sit sourly by 

And scorn the fleeting show 
But men like you 
They dare and do 
And jest 'neath stinging blow. 

Who hath seen his dead, 

But with spirit uncrushed 
Hath faced his life anew 
With a smile on lip, 

Though the heart went white, 

And won to happiness new. 

Who when death comes, 

Though others quail 
And silent its bitterness quaff, 

Shall laugh at death — 

So all may know 
What glory it is to laugh. 

In the matter of publications, what he did 
was done with the finish of a master workman, 
and those of us who were associated with him 
know that his scientific mind was eternally ac- 
tive. Studies upon the morphology and embry- 
ology of the Tunicata constituted the work of 
his student days. A paper upon “Artificial par- 
thenogenesis in. Thalassema” (1907) is represen- 
tative of his interests from 1902 to 1906. An 
extended investigation of the “Artificial prop- 
agation of fresh-water mussels, 1 ’ in collabo- 
ration with the Writer of this article, occupied 
some half dozen years before it was finally 
published in 1912; while lesser papers in cy- 
tology by himself and his students marked his 
dearest interest. Cytology and genetics ab- 
sorbed his attention in recent years. Under 
the auspices of the agricultural experiment sta- 
tion at the University of Missouri he carried 
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out an investigation of the inheritance of cer- 
tain coat colors in poultry, the last paper of 
which was on his desk completed and ready 
for mailing at the time of his death. 

In recent years his physical well-being was 
seriously impaired, and no doubt his untimely 
end was the indirect result of a long-standing 
disability. When a graduate student he under- 
went a serious operation supposedly for ap- 
pendicitis. What was actually done was to 
drain an abscess and save his life. The abnor- 
mal conditions thus produced followed him 
throughout the remainder of his life. This cir- 
cumstance, and the tragic death of his first 
wife in 1900, the year following their mar- 
riage, laid upon him a burden that many men 
could not have endured. But he was outward- 
ly cheerful and uncomplaining. In 1914 in- 
creasing difficulties tendered an exploratory 
operation imperative. Gall stones and his sup- 
posedly absent appendix were then removed. 
A year for recovery and a few years of com- 
parative comfort, then further intestinal dis- 
orders, more comfort when he was assured in 
1921 that it was nothing more serious than 
adhesions of the old wounds, but an obvious 
frailness of body that alarmed his friends, until 
in recent months be seemed fit to succumb to 
any serious disturbance, although there was no 
flagging of spirit. 

On Monday, January 15, he presided at a 
departmental meeting in his inimitable fashion, 
on Wednesday he conducted his seminary and 
seemed at his best, a week in bed and he died 
on the evening of the Wednesday following, 
at the time for the customary assemblage of 
students at his home. Would ithat it could be 
given to all of us to go out of life like that, 
having fought so good a fight and having pre- 
served such spirit to the end. 

Professor Lefevre leaves a wife, having mar- 
ried Julia Faris in 1914. A son, who bears 
his name, already shows many of the traits 
that so endeared the father to his associates. 
The loss is irreparable. But the present George 
Lefevre will never lack devoted friends. His 
father was a scholar— and more than that, he 
was, to those of us who loved him best, the 
finest gentleman we ever knew. 

W. C. Curtis 

University of Missouri, 

February 1, 198# 


SCIENTIFIC EVENTS 
THE NEW ELEMENT HAFNIUM 
Drs. Costeb and G. H&vsssr write from the 
laboratory of theoretical physics of the Uni- 
versity of Copenhagen to Nature on January 
21 as follows : 

In a former letter to Nature (January 20) we 
announced the discovery of a new element with 
atomic number 72, for which the name hafnium 
was proposed. Evidence was given that this ele- 
ment is a homologue of zirconium in accordance 
with theoretical expectations (Bohr, “Theory of 
Spectra and Atomic Constitution , ' 9 p. 114, Gamb. 
Univ. Press, 1922). Continued experiments en- 
able us to complete the statements in the former 
letter. By the addition of a known quantity of 
tantalum (73) to our samples, and by a com- 
parison of the intensity of the Ta-lines with the 
Hf-lizies, a closer estimate of the amount of 
hafnium present has been obtained. We have 
investigated a great number of zirconium min- 
erals from different parts of the world. They 
all contained between five and ten per cent, of 
hafnium. In samples of commercial zirconium 
oxide investigated, we have found the new ele- 
ment, amounting in one case to as much as five 
per cent. Starting from the latter substance, by 
means of a chemical method which is also adapted 
to separate zirconium from the other tetravalent 
elements, we have been able to obtain several 
grams of a preparation in which the presence of 
about fifty per cent, of hafnium could be estab- 
lished. Conversely, we have succeeded in pre- 
paring zirconium in which no hafnium lines could 
be observed. Further particulars about the 
method of preparation and provisional determina- 
tion of the atomic weight will be published 
shortly in the communications of the Copenhagen 
Academy. 

In an editorial note Nature says: 

Since the publication of the letter “On the 
Missing Element of Atomic Number 72, M by Dr. 
Coster and Professor Hevesey, in Nature of Jan- 
uary 20, p. 79, it has been announced that Dr. 
Alexander Scott detected and separated the oxide 
several years ago. It appears that while exam- 
ining in 1913 a specimen of titaniferous iron 
sand (75 per cent. Fe*0*, 25 per cent. TiO a ) from 
hear Maketu in the North Island, New Zealand, 
Dt. Scott noticed that in the titanium dioxide sep- 
arated in the ordinary methods of analysis there 
Was always a small residue which resisted all 
attempts to get it into solution, either as sulfate, 
chloride or nitrate. Neither would it go into 
solution after prolonged fusion with caustic soda. 
No trace of the many “rare earths’ 1 was found 
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in the sand. The insoluble residue remaining 
after repeated and alternated fusions with sodium 
bisulfate and caustic soda was labeled “New 
Oxide M in 1918. Its properties and mode of 
occurrence indicated that it was an oxide of the 
titanium-zirconium group, and that it was the 
oxide of the missing element, of which the atomic 
number is 72. Some of its properties showed a 
resemblance to tantalum, its next neighbor, with 
the atomic number 73; but all traces of this 
element would be removed by the repeated fusions 
with caustic soda. As none of the ordinary salts 
were available for the purpose of determining the 
atomic weight, recourse was had to the double 
fluoride with potassium, which closely resembles 
those of titanium and zirconium. The rough de- 
terminations with material imperfectly purifled 
for such a purpose indicated that the atomic 
weight of the element was between one and one 
half and two times that of zirconium (90.6). The 
oxide resulting from these determinations was of 
a cinnamon-brown color, not white as was ex- 
pected. We understand that Dr. Scott wrote on 
January 28 to Drs. Coster and Hevesey offering 
to send them specimens of his separated material 
to compare with their own, and received a reply 
from them on Saturday night last (February 3) 
saying they would be very glad to do so. On 
Monday Dr. Scott sent to them practically all his 
purifled material, and not only he, but also all 
scientific men, must await with keen interest the 
result of the searching examination by means of 
the powerful appliances in their hands for spec 
tral analysis by X-rays. In view of the source 
of his oxide and its association with much 
titanium oxide, Dr. Scott has suggested, as 
Oceanus was one of the Titans, that “Oceanium M 
would be a suitable name for the element. This 
name would also recall that the sand came from 
Oceania, of which New Zealand is one of the 
component parts. 

GEODETIC AND TIDAL SURVEYS 
A conference was held in Ottawa on Janu- 
ary 2, 3 and 4, at which officers of the 'United 
States service discussed with Canadian officials 
problems common to the two countries. The 
visitors were Dr. William Bowie, chief of the 
Division of Geodesy of the United States C$aat 
and Geodetic Survey, who conferred on geo- 
detic work with Dr. E. Deville, director general 
of surveys, and Mr. Noel Ogilvie, director of 
the Geodetic Survey of Canada, and Mr. G. T. 
Rude, chief of the Division of Tides and Cur- 
rents, who met Dr. Bell Dawson, superintend- 


ent of the Tides and Current Surveys of Can- 
ada, and discussed tidal data. 

The cooperative geodetic plan includes pri- 
mary or precise triangulation along the inter- 
national boundary from Lake Superior to the 
Pacific coast, and extension of triangulation in 
Idaho, Oregon and Washington to the Cana- 
dian boundary. On the Pacific coast similar 
cooperative work is being carried on from 
northern Washington through British Colum- 
bia to the Yukon territory and Alaska. The 
plan also includes several lines of precise 
leveling for strengthening the precise level nets 
of both countries. 

The triangulation and precise leveling will 
be available to both countries for all classes of 
work needing precise control. The result will 
be coordination in the surveys of the two 
countries, and the geographical positions of 
boundary monuments will be the same on the 
maps of each. Accurate maps are possible 
only after the precise establishment of geo- 
detic control points, and on accurate maps the 
development and prosperity of any country 
largely depend. Accurate maps have also an 
important influence in promoting cordial in- 
ternational relations. 

Referring in one of his public addresses in 
Ottawa to cooperative geodetic work, Dr. 
Bowie stated that, as far as triangulation and 
precise leveling were concerned, there was one 
geographical unit for Canada, the United 
States and Mexico. He added that North 
America was the only continent that could 
boast of this uniformity, and that Europe for 
years had been struggling, so far unsuccess- 
fully, to obtain the same result. Geodetic co- 
operation between Canada and the United 
States was most conspicuous and most happy. 

Mr. Rude spoke of the importance of ac- 
curate charts and of a thorough investigation 
of facts relating to tides and currents. He re- 
ferred also to the cooperation that existed be- 
tween Great Britain, Canada and the United 
States in regard to the interchange of such 
knowledge. 

COLLOID CHEMISTRY 

With the assistance of prominent special- 
ists the world over, I am preparing a compre- 
hensive book on Colloid Chemistry, Theoretical 
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and Applied. The extensive and international 
character of the book is evidenced by the sub- 
joined list of some of those who have already 
promised contributions: 

United States; E. G. Acheson, W. D. Bancroft, 
Carl Barus, M. H. Fischer, W. D. Harkins, H. N. 
Holmes, G. A. Hulett, D. B. Jackson, G. F. Kunz, 
B. S. Lillie, B. T. MacBougal, 8. E. Sheppard, 
A. Silverman, E, B, Spear, E. W. Washburn, 
A. W. Thomas, H. A. Gardner. England: E. F. 
Armstrong, Henry Bassett, W. M. Bayliss, E, F. 
Burton, W. B. Hardy, F. G. Donnan, F. E. Lloyd, 
A. E, Puns tan. Germany : H. Bechhold, G. 
Bredig, A, Fodor, H. Handovsky, A. Lottermoser, 
Ltippo-Cramer, B. HSber, W. Ostwald, H. Plauson, 
E. Stiasny, G. Tammann, H. Schade. Austria: 
0. Poelter, W. Pauli. Jugoslavia: M. Samec. 
Sweden: Sven Oden. Holland: H. R, Kruyt. 
Mexico: A. L. Herrera. 

Many unusual experimental facte and prac- 
tical applications of colloid chemical principles 
are unpublished, and the object of this letter 
is to ask any one in any field of science or ex- 
perience who may have information of interest 
to send me a brief statement for inclusion in 
the book. 

Contributions may consist of a paragraph, 
a page, or several pages, and will (unless con- 
trary request is made) be duly acknowledged. 
If possible they should be submitted in English 
and duplicate copies will be appreciated. 
Authors should state their full names and 
titles. 

The editors of scientific, technical and cul- 
tural publications in all countries are asked to 
disseminate this appeal. 

Jbbome Alexander 

50 East Forty-tibbt Street, 

New York City 

DR. PAUL WAGNER 

Ox the seventh of March, the noted German 
agricultural chemist and investigator, Dr. Paul 
Wagner of Darmstadt, will complete his 
eightieth year, at which time his numerous 
friends and pupils in Germany will hold a 
celebration at Darmstadt in his honor. 

Fifty years ago, Dr. Wagner became director 
of the Experiment Station at Darmstadt, which 
had just been founded, and has since won for 
this institution a world renown, through his in- 
vestigations on plant foods. He certainly de- 
serves to receive great commendation for hav- 


ing, with the help of his own method of pot 
experiments, substantially extended and firmly 
established the foundation for the use of com- 
mercial fertilisers. 

He was the first to recognise and correctly 
estimate the fertilising effect of the Thomas 
phosphate or basic slag. By a steady improve- 
ment in the methods of fertiliser experiments 
in the field, he succeeded in making of these 
field experiments a practical means of exact 
investigation. 

Dr. Wagner, furthermore, has clearly shown 
the results of his investigations in the vegeta- 
tion house, field and laboratory to the prac- 
tical farmer, both in articles which are easily 
understood and in inspiring lectures; and in 
this way he has contributed in an enormous 
degree toward the proper use of commercial 
fertilizers in agriculture. 

Here in the United States, many of Dr. 
Wagner's articles are known, having been 
translated or summarized by numerous writers 
to the great advantage of American agricul- 


SIGMA XI LECTURES 

The following public lectures were given be- 
fore the Iota Chapter of the Society of Sigma 
Xi, University of Kansas: 

Pr. Henry B. Ward, professor of zoology, Uni- 
versity of Illinois: January 10, “The struggle of 
man with the life of the wilderness in North 
America / 9 and “The factors which control and 
direct the migration of the Pacific salmon.” 

Pr. A. Sommerfeld, professor of mathematical 
physics, University of Munich, at present holding 
the Karl Schurz memorial professorship at the 
University of Wisconsin: Jon. 20, “Atomic 
structure and periodic system of elements.” 

Officers of Iota Chapter are : 

President, F. B. Pains, professor of chemistry. 

Vice-preeident, W. S. Hunter, professor of psy- 
chology. 

Secretary , Guy W. Smith, assistant professor of 
mathematics. 

Treasurer, H. E. Jordan, assistant professor of 
disseminate this appeal. 

In a visit to the University of Oklahoma 
Dr. Henry B. Ward, national president of 
Sigma Xi, addressed the local Sigma Xi Club 
on the evening of January 11 on “The strug- 
gle of man with the life of the wilderness in 
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North America.” Dr. Ward also addressed the 
general student body on the morning of Janu- 
ary 12, giving an illustrated lecture on “The 
factors which control and direct the migration 
of the Pacific salmon.”. He came to the Uni- 
versity as guest of the local Sigma Xi Club. 

GRANTS FOR RESEARCH MADE BY THE 
AMERICAN ASSOCIATION FOR THE 
ADVANCEMENT OF SCIENCE 

The Committee on Grants held its annual 
meeting in New York on December 31, 1922, 
and distributed four thousand dollars which 
was assigned by the council of the association 
for the year. Two members of the committee, 
Messrs. Moulton and Lamb, having retired at 
the end of the year 1922, the present organiza- 
tion of the committee is: Robert M. Yerkes, 
chairman; William D. Harkins, secretary; 
E. G. Conklin, C. Judson Herrick, George T. 
Moore, E, L. Nichols, Frank Schlesinger and 
David White. The committee elected a secre- 
tary for a term of four years. 

The grants made for the year 1923 are listed 
below : 

ASTRONOMY 

No. 102: W. W. Campbell, Mt. Hamilton, Cal., 
$225 for assistance in constructing an inter- 
ferometer for use in measuring double stars. 

No. 103 : Bernhard H. Dawson, LaPlata, Argen- 
tina, $300 for assistance in preparing catalog of 
7,800 southern stars. 

BOTANY 

No. 104: S. M. Zeller, Corvallis, Oregon, $250 
for aid in study of Hum enogast rales of North 
America. 

No. 105: John T. Buchholz, Fayetteville, Ark., 
$125 for aid in continuing work in quantitative 
studies of pollen tube growth, etc. 

No. 106: Albert R. Sweetser, Eugene, Ore:, 
$125 for aid in work on flora of the Kerby Quad- 
rangle. 

CHEMISTRY 

No. 107: A. W. Rowe, Evans Memorial, Bos- 
ton, Mass., $300 for providing apparatus for 
studying rate of oxidation of ether. 

No. 108: 8. A Mahood, Tulane University, 
New Orleans, La., $200 for assistance in study 
of cellulose chemistry. 

No. 109: H. I. Schlesinger, University of Chi- 
cago, $800 for part payment of Hilger quarts 
spectrograph. 

UROLOGY 

No. 110: Y. C. Allison, Bureau of Mines, Pitts- 


burgh, Pa., $150 for assistance in study of rate of 
growth of stalagmites. 

No. Ill: Ferdinand Oanu, Versailles, France, 
in collaboration with R. 8. Bassler, U. 8. Na- 
tional Museum, Washington, D. C., $250 for aid 
in continuation of study of recent Bryosoa in 
Gulf of Mexico, etc. 

No. 112: Taisia Stadnickenko, Poughkeepsie, 
New York, $200 to assist in micro-chemical study 
of oils, shales and coal. 

MEDICINE 

No. 113: XL V. Atkinson, University of Texas, 
Galveston, Texas, $200 to continue study of 
changes of blood under influence of drugs. 

No. 114: M. 8. Fleisher, St. Louis School of 
Medicine, St. Louis, Mo., $200 for expenses in 
studying yeast-like organisms in human beings. 

No. 115: O. F. Kampmeier, University of Illi- 
nois Medical School, Chicago, 111., $100 for as- 
sistance in completing monograph on morphology 
of lymphatic systems of vertebrates. 

PSYCHOLOGY, PHILOSOPHY, EDUCATION 

No. 116: Kline and Carey, Skidmore College, 
Saratoga Springs, N. Y., and Duluth, Minn., $300 
for aid in constructing measuring scale for free- 
hand drawing. 

No. 117: S. L. Presaey, Ohio State University, 
Columbus, O., $200 for assistance in X-0 emo- 
tional tests. 

PHYSICS 

No. 118: L. Thompson, Kalamazoo College, 
Kalamazoo, Mich., $100 for constructing chrono- 
graphs. 

ZOOLOGY 

No. 119: F. B. Hanson, Washington Univer- 
sity, St. Louis, Mo., $250 for assistance in study- 
ing experimental modification of the germ plasm. 

No. 120: Raymond Pearl, Johns Hopkins Uni- 
versity, Baltimore, Md., $225 for partial payment 
of X-ray apparatus for studying Droeophila. 

W. D. Harkins, 
Secretary 

University of Chicago 


SCIENTIFIC NOTES AND NEWS 
Db. Arthur A. Hambbschlag, former presi- 
dent of the Carnegie Institution of Technology, 
has been elected to the presidency of the Re- 
search Corporation. Its principal office is in 
New York City and Dr. Hamerschlag will give 
part of his time to its work, although he will 
retain his residence and office in Pittsburgh. 
The Research Corporation, it will be remem- 
bered, has been endowed by the gift of the 
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patents for electrical precipitation of Dr. F. G. 
Cottrell. The directors are: Elon H, Hooker, 
John J. Carty, T. Coleman DuPont, Frederick 
A. Goetze, Otto H. Kahn, Charles D. Walcott, 
Floyd N. Scott, Dr. Ellwood Hendrick, Howard 
Poillon. 

Charles F. Rand, of New York, has been 
reelected chairman of the Engineering Founda- 
tion, which is directing a national program of 
industrial research, in cooperation with the 
National Research Council. Edward Dean 
Adams, of New York, was elected first vice 
chairman; Frank B. Jewett, president of the 
American Institute of Electrical Engineers, 
second vice chairman, and Joseph Struthers, 
treasurer. Dr. W. F. M. Goss, president of the 
Railway Car Manufacturers Association, was 
elected to the board to succeed George M. Bas- 
ford, and Colonel Arthur S. Dwight, past 
president of the American Institute of Mining 
and Metallurgical Engineers, was named a di- 
rector to succeed Edwin Ludlow. 

Professor E. db Margeeib, of the University 
of Strasbourg, during the month of February 
gave eight lectures on the work of French 
geologists and geographers at Cornell Univer- 
sity* He is in this country as exchange pro- 
fessor and is dividing his time among the six 
American institutions that share in this ex- 
change with France. They are: Harvard, the 
Massachusetts Institute of Technology, Yale, 
Columbia, JohnB Hopkins and Cornell. 

Dr. H. V. Arny, professor of chemistry at 
the College of Pharmacy, Columbia University, 
has been elected president of the American 
Pharmaceutical Association. 

One of the most prominent Central Ameri- 
can physicians, Dr. A. Quifiones Molina, was 
elected president of El Salvador, at the recent 
election. 

Dr. G. H. Carpenter, professor of zoology 
at the Royal College of Science, Dublin, has 
been appointed keeper of the Manchester 
Museum. 

Professor Louis C. Graton, of Harvard 
University, has been elected a director of the 
Society of Economic Geologists. 

Dr. Richard R. Lyhan, professor of en- 
gineering, was recently appointed regent of 


the University of Utah. Dr. Lyman is a gradu- 
ate of the University of Michigan, and has been 
a member of the faculty of the University of 
Utah since he finished his graduate work at 
Cornell. 

Lewis Radcliffe has resigned as assistant 
in charge of the division of fishery industries 
under the Bureau of Fisheries to take a posi- 
tion with the Tariff Commission. 

Richard V. Ageton, of the Bureau of Mines, 
who has been doing examination work for the 
War Minerals Relief Commission, is acting as 
assistant chief mining engineer of the bureau. 

Dr, W. Reid Blair has been appointed to 
the newly created position of assistant to the 
director of the New York Zoological Park. 
Dr. Blair will continue to act as park veteri- 
narian. 

Dr. P. D. Rodriguez Rivero has been ap- 
pointed director general of health of Venezuela, 
to succeed Dr. L. G. Ghacin Itriago. 

Dr. H. W. C. Vines, fellow of Christ's Col- 
lege, Cambridge, has been appointed to a 
Foulerton research studentship of the Royal 
Society, the duties being to conduct researches 
in medicine or the contributory sciences. Dr, 
Vines is carrying on his researches in the Cam- 
bridge Medical School. 

With the arrival of Professor Zschokke has 
commenced an exchange of teachers between 
the University of Cambridge and Basel Univer- 
sity. Professor Zschokke will give a course 
of sixteen lectures on the European fauna. 

George S. Rice, the chief mining engineer 
of the Bureau of Mines, has been selected as 
the bureau's delegate to attend the mining ex- 
position and conference which will be held 
in London from June 1 to June 14. Follow- 
ing the exposition he will visit other countries 
of Europe to continue his study of mining 
methods and the use of liquid oxygen. 

Professor W. L. Badger, professor of 
chemical engineering at the University of 
Michigan, is taking a year's leave of absence 
beginning on February 1. He expects to con- 
tinue his research work on evaporator design 
in Ann Arbor. 

Captain Otto Sverdrup has left Trondhjem 
for the north, where he is to prepare, at the 



MARCH 2, 1923] 


SCIENCE 


263 


request of the Norwegian government, a base 
for the examination into ioe conditions in the 
Arctic Ocean, special regard being had to 
transport from Spitsbergen. 

Dr. E. V. Cowdrt , of the Rockefeller In- 
stitute for Medical Research, delivered the 
seventh Harvey Society Lecture at the New 
York Academy of Medicine on February 24, on 
'“The significance of the internal reticular ap- 
paratus of Golgi in cellular physiology.” 

The Sigma Xi Club of Southern California 
held a special mid-winter meeting at the Uni- 
versity of Southern California, Los Angeles, on 
the evening of February 10. Following a re- 
ception tendered by the Faculty Science Club 
there were addresses by Dr. James G. Need- 
ham, of Cornell University, and Dr. A. B. 
Stout, of the New York Botanical Garden, both 
of whom are spending the year at Pomona 
College. 

Dr. Willliam D. Harkins, professor of 
physical chemistry at the University of Chi- 
cago, will give a course of three technical lec- 
tures on March 7, 8 and 9 at Carnegie In- 
stitute of Technology, Pittsburgh. He will dis- 
cuss “Isotopes” and "Building and disintegra- 
tion of atoms.” 

At the Royal Institution, on February 13, 
Professor A. C. Pearson delivered the first of 
two lectures on "Greek civilization and to-day”; 
on February 15, Professor B. Melvill Jones 
began a course of two lectures on "Recent ex- 
periments in aerial surveying”; and on Feb- 
ruary 17, Sir Ernest Rutherford commenced 
a course of six lectures on "Atomic projectiles 
and their properties.” The Friday evening 
discourse on February 16 was delivered by 
Professor A. V, Hill on "Muscular exercise”; 
and on February 23 by Professor A. S. Ed- 
dington on "The interior of a star.” 

M. Jus beran d, the French ambassador in 
Washington, has stated that an offer to pur- 
chase the house in which Pasteur was born 
has been made by Mr. John D. Rockefeller, 
with a view to the establishment of a mu&ita. 

A HEMOBUL service for Dr. John A. Wyeth, 
distinguished surgeon and scholar, who died 
in May, 2822, was held on February 27, at the 
New York Polyclinic Medical School and Hos- 


pital. Dr. Wyeth founded the Polyclinic in 
1881. In 1882 he established the first post- 
graduate medical school in the country. The 
program for the services included an invoca- 
tion by the Reverend Dr. Charles H. Park- 
hurst, president of the board of trustees of 
the hospital; an address by Dr. Samuel W. 
Fairchild, and a tribute hy Dr. Marion J. 
Verdery. 

Dr. John Waddelu, associate professor of 
chemistry and librarian of the science depart- 
ment at Queen’s University, Kingston, died 
recently at the age of sixty-four years. 

The Hon. Richard Clere Parsons, a well- 
known engineer, died in London on February 
26, after a short illness, in his seventy-second 
year. Bom in 1851, the third son of the third 
Earl of Rosse, the astronomer, he was elder 
brother of the Hon. Sir Charles Parsons, 
F.R.S., the great turbine engineer. 

Dr. Fritz Cohn, director of the Berlin 
Rechen-Institut and professor of theoretical 
astronomy in the university, died on December 
14 at the age of fifty-seven years. 

The death is announced of Dr. A. Car- 
ruccio, professor of zoology and parasitology 
at the University of Rome, and of Dr. E. 
Cavazzani, professor of physiology at the Uni- 
versity of Ferrara. 

The American Institute of Chemistry was 
organized at a meeting of local New York 
chemists on February 5. Dr. H. C. Byers, in 
charge of the department of chemistry at 
Cooper Union, and Dr. Lloyd Van Doren, a 
chemical patent lawyer, were elected, respec- 
tively, president and vice president The sec- 
retary is Lloyd Lamborn, editor of The Chem- 
ical Age . The general purposes of the or- 
ganization include the compilation of a code 
of ethics and the promotion of popular ap- 
preciation of ohemical research and control in 
the industrial field. 

The thirty-ninth session of the American 
Association of Anatomists will be held in Chi- 
cago on March 28, 29 and 30, under the presi- 
dency of Dr. Clarence M. Jackson, professor 
of anatomy at the University of Minnesota 
Medical School. 

In connection with the announcement that 
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the trustees of the New York Academy of 
Medicine have acquired an option on a site for 
a new building at Sixtieth Street and Park 
Avenue, it is announced that on condition that 
the members of the academy acquire an appro- 
priate site the Rockefeller Foundation will 
contribute $1,000,000 for the erection of a new 
building and that the Carnegie Foundation will 
contribute an endowment fund sufficient to care 
for the increased needs of its library and the 
enlarged educational activities that the institu- 
tion is planning to carry on. 

Consolidation of the State Agricultural Ex- 
periment Station at Geneva with the College 
of Agriculture at Cornell is the object of a 
bill to be introduced in the New York State 
!fcgislature in the near future. The bill is not 
opposed by the administrative body of either 
institution. The object of the consolidation is 
to coordinate the research work of the two so 
that duplication of effort may be eliminated. 

We learn from the Journal of the American 
Medical Association that during the proceedings 
at Chicago, March 5, 6 and 7, of the annual 
congress of the council on health and public 
instruction of the American Medical Associa- 
tion, a meeting will be held on the afternoon 
of March 7 with the Public Health Service 
for the discussion of public health. At this 
meeting, over which Surgeon General H. S. 
Gumming has been asked to preside, the fol- 
lowing program will be given: “Education of 
sanitarians and the future of public health 
in the United States,” by Dr. H. S. Gumming, 
a report on the activities carried on by the 
Public Health Service since the conference of 
last March on the education of sanitarians, by 
Assistant Surgeon General W. F. Draper; “Re- 
cruiting and training of sanitarians,” by Dr. 
C.-E. A. Winslow; “Steps already taken in 
standardization of public health training,” by 
Dr. J. A. McLaughlin, U. S. Public Health 
Service, and “The course in public health and 
hygiene for medical students,” by Dr. D. E. 
Edsal, of Harvard University. These addresses 
will be discussed by Dr. John Sundwall, of 
the University of Michigan, and by Dr. E. O. 
Jordan, of the University of Chicago. The 
closing address, “Education of the partly 
trained sanitarian now employed,” by Dr, W. 
F. Sears, of Syracuse University, will be dis- 


cussed by Dr, E. G, Williams, state health of- 
ficer of Virginia, and Dr. W. S. Rankin, state 
health officer of North Carolina. 

At a joint meeting of faculty members of 
the plant pathology departments of Washing- 
ton State College and the University of Idaho 
the Inland Empire section of the Pacific di- 
vision of the American Phytopathologies! So- . 
ciety was formed. The officers elected were: 
Dr. F. D. Heald, of Washington State Col- 
lege, president; C. W. Hungerford, University 
of Idaho, vice president; J. M. Raeder, Uni- 
versity of Idaho, secretary-treasurer. Twenty- 
six representatives of the two institutions were 
present. The program given by the University 
of Idaho representatives consisted of papers 
by Dr. Henry Schmitz, associate professor of 
forest products; Dr. V. H. Young, professor 
of botany and plant pathology; C. W. Hunger- 
ford, plant pathologist experiment station; and 
J. M. Raeder, assistant plant pathologist. 

A press dispatch from Oklahoma City states 
that an amendment prohibiting the purchase 
of books or copyrights teaching the theory of 
the evolution of the human race was inserted 
in the State Free Text Book Bill which passed 
the lower house of the legislature on February 
21. Only one dissenting vote was cast against 
the anti-Darwinian section. 

A subscriber to Science writes: “As the 
American Association for the Advancement of 
Science has definitely adopted evolution and 
as Science is the oficial (sic) organ of the 
American Association for the Advancement of 
Science you may discontinue my subscription 
I have no use for evolution and can not see 
how any inteligent (sic) person can have.” 

The Wyncote Bird Club, of Philadelphia, 
held a special meeting on January 23 to hear 
an address by Mr. R. R. Logan, president of 
the American Antivivisection Society. Follow- 
ing the lecture an open discussion was held 
in which Mr. Ernest H. Baynes defended vivi- 
section. At the close of the discussion the so- 
ciety adopted the following resolutions: 

Resolved, That it is the sense of this club that 
Mr. Logan has entirely failed in his attempt to 
show that vivisection is immoral and unethical 
and unnecessary to the welfare of human beings 
or of animals, and, be it further 

Resolved, That we heartily endorse Mr. Ernest 
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Harold Baynes on animal experimentation and 
sane humane education in general. 

Tax University of Chicago Board of Trus- 
tees announces that Professor R. A. F. Pen- 
rose, Jr., of Philadelphia, has again contributed 
five hundred dollars to help provide the full 
eight issues during the year of the Journal of 
Geology, which he writes is “undoubtedly the 
best geological journal to be found anywhere.” 

A gift of £5,000 by a donor, who at present 
wishes to remain anonymous, has been re- 
ceived by the Rowett Research Institute for 
Animal Nutrition at Aberdeen. This sum is 
intended to found a library and to provide for 
making statistical records. 

The Board of Trustees of the American 
Medical Association has made the usual appro- 
priation to further research in subjects relating 
to scientific medicine and of practical interest 
to the medical profession, which otherwise could 
not be carried on to completion. Applications 
for small grants should be sent to the Committee 
on Scientific Research, American Medical Asso- 
ciation, 535 North Dearborn Street, Chicago, 
before March 15, when action will be taken on 
the applications at hand. 

The United States Civil Service Commission 
announces an examination to be held on March 
21 to fill a vacancy in the position of meteorolo- 
gist in the Signal Service at Large, U. S. Army, 
McCook Field, Dayton, Ohio. The entrance 
salary, depending upon the qualifications of 
the appointee, will range from $2,240 to $3,000 
a year. The appointee will be expected to con- 
duct independent research work along various 
meteorological lines which will include making, 
computing and recording meteorological ob- 
servations. The examination consists of prac- 
tical questions in physics, mathematics and 
meteorology and a rating on education, train- 
ing and experience. The commission also an- 
nounces an examination for aid in the Division 
of Marine Invertebrate Zoology, on March 7, 
for a vacancy in the National Museum, Wash- 
ington, D. C., at $1,200 a year. Appointees 
whose services are satisfactory may be allowed 
the increase granted by Congress for the 
present fiscal year of $20 a month. The exam- 
ination is open to man and women. 

We learn from Nature that the annual ex- 
hibition of scientific apparatus organised by 


the Physical Society of London and the Optical 
Society was held on January 3 and 4, at the 
Imperial College of Science, South Kensington. 
Mr. W. Gamble lectured on “Reproduction of 
color by photographic processes,” and Pro- 
fessor E. G. Coker on “Recent photo-elastic 
researches on engineering problems. The lec- 
tures were illustrated by experiments. More 
than fifty firms exhibited apparatus and a 
number of experimental demonstrations had 
been arranged. Invitations to attend the exhi- 
bition were given to the Institution of Elec- 
trical Engineers, the Institution of Mechanical 
Engineers, the Chemical Society, the Faraday 
Society, the Wireless Society of London and 
the Rontgen Society. 

Sir Kenneth D. Mackenzie, Bt., presided 
on January 3 at a meeting of scientific men 
held at Burlington House, at which it was de- 
cided to form a Scientific Expeditionary Re- 
search Association. He said that its object 
would be to facilitate and promote scientific 
research by means of expeditions to all parts 
of the world. Societies and institutions not 
endowed with funds to enable them to dispatch 
research expeditions had usually to depend on 
public subscriptions, but an association of this 
kind could make itself responsible for raising 
the necessary money. It would have an ad- 
visory council composed of members of the 
councils of all the scientific bodies interested in 
or affiliated to it. It had been decided to or- 
ganize a research expedition to the South 
Pacific Ocean, to start in the early summer and 
last about ten months. Representatives of the 
societies concerned would be taken on this trip, 
and a limited number of fellows of the associa- 
tion interested in science, who might desire to 
avail themselves of this opportunity for private 
study, would be permitted, tie suggested that 
the cost would be dose on £45,000. 

Germany's greatest user of coal is the Fed- 
eral Railway, which formerly was able to 
utilize only 55 to 70 per cent of its oombustiibto 
material, the remainder (cinder and ashes) 
having been regarded as worthless. In order 
to make use of this waste, which is said to con- 
tain 50 pet cent, or more combustible material, 
about two years ago the railway adopted the 
Meguin system of recovering coal from ashes. 
According to a report by the United States 
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consul at Frankfort on Maim, thirteen large 
works, with a capacity for handling 420,000 
tone of cinders and ashes annually, are now m 
operation or tinder eonafcruction. The amount 
of pure coke obtained is estimated at 164,000 
tons, with an average calorific value of 5,600 
units, compared with 7,000 units for good hard 
coal. The fine coke, with the addition of fine 
coal and hard ptiJtch, is used in making 
briquettes, about 74,000 tons of coke briquettes 
being thus obtained, with a calorific value of 
6,500 units. In addition to this, 256,000 tons 
of non-ootnbustible clean slag are obtained; 
this serves for the manufacture of 130,000,000 
slag stones, which are employed in building. 

William Henry Hudson, the British author 
and naturalist, writer of “British Birds,” and 
numerous other works on natural history, 
whose death on August 18 at the age of eighty 
years has been reported in Science, left an 
estate of the gross value of £8,225. The testa- 
tor directed that all his MSS., notebooks and 
letters, and any scraps of written paper (un- 
less specially marked for publication, in which 
case they are to be offered first to his publish- 
ers, Messrs. J. M. Pent and Sons) should be 
destroyed, and after providing for a number 
of legacies to friends, amounting in all to 
about £500, the residue of has property is left 
to the Royal Society for the Protection of 
Birds, to be utilised in accordance with the 
terms of a paper writing dated March 31, 1021, 
deposited with his will, and reading as follows : 
“The money I leave to the Royal Society for 
the Protection of Birds is to be used exclusive- 
ly for the purpose of procuring and printing 
leaflets and short pamphlets suitable for the 
reading of children in village schools. The 
leaflets are to be composed more or less on the 
lines of those I have written for the society; 
each is to be illustrated with a colored figure of 
a bird, the writing as to be not so much “edu- 
cative” or ‘informative’ as ‘anecdotal/ This, 
I find, is the easiest way to attract the child’s 
attention to the subject. . The colored picture, 
the story told, excite that interest in and love 
of the birds which leads to their protection. I 
think the society should print two or three 
leaflets of this kind each year, if not more. For 
the first year or two the interest on the money 
must suffice, afterwards the capital may be 


used as required. But I have the hope that 
the capital may be added to by-and-by by 
others, so that these publiteaitions, which I think 
are peculiarly well suited for distribution on 
Bird and Tree Day to all the schools taking 
part in this festival, may be kept up for an 
indefinite period.” 

A correspondent to the London Times 
writes : “An illustration of the great difficulty 
which scientific societies are experiencing in 
finding money for the publication of memoirs 
as the result of the increased oost of printing 
was contained in the presidential address de- 
livered by Major P. H. Hepburn at the annual 
general meeting of the British Astronomical 
Association. Major Hepburn said that the 
Variable Star Memoir, containing a large num- 
ber of observations made iby members of the 
Variable Star Section of the association from 
1914 to 1919, had been ready to print for the 
past year. lit would cost about £400. Towards 
this sum individual members had promised 
£175 and the association had earmarked £100. 
It was hoped that it would be found possible 
to pnt (the printing of the memoir in hand be- 
fore the end of (the year. It may be added 
that Professor H. H. Turner and several well- 
known continental and American astronomers 
have urged the early publication of this 
memoir, which will form a continuation of the 
quinquennial series published since the begin- 
ning of the century by the association. In 
order to accumulate funds for the purpose it 
has been necessary to postpone publication of 
memoirs on other subjects. The work of the 
^Variable Star Section has achieved interna- 
tional recognition for the accuracy of the ma- 
terial it provides for the study of the light 
fluctuations of long period variables.” 

Wk learn from the London Times that after 
an interval of two years (the Botanical Maga- 
zine has made a reappearance under the 
auspices of the Royal Horticultural Society, 
for whom Messrs. Witberby have just pub- 
lished Part I of a new volume (148). But 
slight alteration has been made in the form of 
the magazine, and the familiar engraving of 
the Palm House at Kew Gardens occupies its 
accustomed place on the front cover. The 
plates in the new part are the work of three 
artiste, and, in general, their execution exhibits 
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a welcome improvement on that of those in 
the loot few volumes of the old sat. There is, 
too, a more liberal allowance of space for the 
letterpress relating to the various plates, of 
which the number in each volume is to remain 
at forty-eight The unofficial relations which 
have existed for so long 'between Kew and the 
Botanical Magazine have not been altogether 
severed, as, under the new regime, the editing 
is in the hands of Dr. Stapf, late keeper of the 
herbarium at Kew. The Botanical Magazine 
appeared without a break since its first appear- 
ance in 1787 till the completion of volume 146. 


UNIVERSITY AND EDUCATIONAL 
NOTES 

Undue the will of Mrs. Alice H. Plimpton, 
who died in Norwood, recently, $50,000 is do- 
nated to Harvard University, of which $30,000 
will go to Harvard College and $20,000 to the 
medical school. 

Trinity College, Hartford, Connecticut, has 
received a bequest of $100,000 by the will of 
the late George E. Hoadley. This brings the 
amount collected for the Trinity centennial 
fund to $650,000. 

In connection with celebration of the eighty- 
fifth anniversary of its founding, which took 
place on February 22, DePauw University has 
started a project to raise one million dollars for 
endowment and a half million for buildings and 
equipment. 

The Agricultural School of the University 
of Cambridge will receive through the Ministry 
of Agriculture and Fisheries £30,000 from the 
development commissioners to provide for a 
chair of animal pathology. On the professor 
being appointed, he would be required to pre- 
pare a scheme for the development within the 
university of the study of the diseases of *fann 
animals. For an approved scheme the com- 
missioners would be prepared to find a capital 
sum of about £25,000 for buildings, the sites 
to be provided by the university. 

Da. Robert E. Vinson, president of the 
University of Texas, will succeed Dr. Charles 
F. Thwing as president of Western Reserve 
University. 

Da. R. A. Peters, lecturer in biochemistry 


in the University of Cambridge, has been 
elected to the Whiteley professorship of bio- 
chemistry in the University of Oxford. 

Dr. Rateable Ibsel, son of the late Pro- 
fessor Arturo Issel, the geologist, has been ap- 
pointed professor of zoology in the University 
of Genoa. 


DISCUSSION AND CORRESPOND- 
ENCE 

DESTRUCTION OF THE POLARIZATION OF 
RESONANCE RADIATION BY WEAK 
MAGNETIC FIELDS: A NEW 
MAGNETO-OPTIC EFFECT 

The earlier studies of the resonance radia- 
tion of mercury vapor in exhausted quartz 
tubes by one of the present writers showed no 
traces of polarization, even when the exciting 
light was polarized. Recent experiments by 
Lord Rayleigh apparently indicated that po- 
larization existed in that part of the excited 
oolumn at some little distance from the win- 
dow at which the beam entered, in other words 
when the excitation was produced by light 
from which the oore of the 2,536 line had been 
removed by absorption. This observation was 
not verified in experiments made by one of us 
last spring and published in a recent number 
of the Philosophical Magazine . The polariza- 
tion was found to be strong and of uniform 
percentage right up to the window at which 
the beam entered. 

On commencing a further study of the 
phenomenon we found it impossible to produce 
as strong polarization as was indicated by the 
earlier experiments, and after varying the con- 
ditions in every conceivable manner we finally 
found that the disturbing factor was the mag- 
netic field of the earth, the polarization rising 
to a very high value (90 per cent.) when the 
magnetic field of the earth was compensated 
by a large solenoid carrying a feeble current. 
In the absence of the solenoid the percentage 
of polarization dropped to fifty or less. This 
appears to be a new magneto-optic effect, and 
is manifested only when the magnetic field is 
parallel to the magnetic vector of the exciting 
light and perpendicular to the beam of exciting 
rays. A field of only five or six times the 
strength of the earth’s field practically destroys 
the polarization. Discrepancies found previous 
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to the discovery of this effect were due to the 
fact that m some cases the apparatus faced 
north and south, and in others east and west. 
Lord Rayleigh’s observation was doubtless due 
to the stray field of the electro magnet which 
was used to flatten the discharge against the 
wall of his quartz lamp. 

R, W. Wood and 
Alexander Ellet 
The Johns Hopkins University 
January 31, 1923 

RATE OF MOVEMENT IN GLACIERS OF 
GLACIER NATIONAL PARK 
In consequence of letters sent to the U. S. 
Geological Survey, I send you the following 
note for publication: 

I have hoped at some time to be able to 
make some careful measurements of the move* 
ment of the glaciers in Glacier National Park, 
as this is a matter of interest to all the tourists, 


issued from below the ice. No. 3 was some 
distance farther north, and No. 4 near the iee 
cave which was then near the middle of 
this lobe where there was no moraine. The 
markers were set between 12 :30 and 1 :15 P.M., 
August 26, 1920, and the distances were meas- 
ured at 4 to 4 :13 P.M. of the same day. Again 
on August 30, after four days, mostly of chilly, 
rainy and snowy weather, 1 remeasured the 
distances with the results shown in the accom- 
panying table. At No. 1, the spike had then 
fallen out of the hole in the ice but was stuck 
back in and the distance measured. At No. 2, 
the spike, though still in the hole, had tipped 
over so that the measurement is only approxi- 
mately correct. The apparent movement on 
the bright sunny afternoon of August 26 
ranged from 0 to *4 inch, time ranging from 
2% hours to 3 hours and 36 minutes. The 
total movement in time ranging from 4 days, 



Measurements of Ice Movement in Grinnell Glacier, August 26 to August 30, 

1920 


Aur. 26. 


Aug. 26, time 



Distance 

No. 

Markers set Distance 

remeasured 

Distance 

Time elapsed 

ice moved 

1 

12:87 P.M. 66% 

in. 

4:13 P.M. 

66% in. 

8 hr®. 86 min. 

% in- 

2 

12:53 P.M. 50 

in. 

4:06 P.M. 

50 in. 

3 hrs. 13 min. 

0 

3 

1:02 P.M. 35*4 

in. 

4:03 P.M. 

35 in. 

3 hrs. 1 min. 

% in. 

4 

1:15 P.M. 28% 

in. 

4:00 P.M. 

28% in. 

2 hrs. 45 min. 

% in- 


Aug. 30 time 





Distance 


remeasured 


Distance 

Time elapsed 

ice moved 

1 

2:46 P.M. 


65% in. 

4 d. 

2 hrs. 8 min. 

1 in. 

2 

3:00 P.M. 


48 in. 

4 d. 

2 hrs. 7 min. 

2 in. 

3 

3:00 P.M. 


32 in. 

4 d. 1 hr. 58 min. 

3% in. 

4 

8:10 P.M. 


24 in. 

4 d. 

1 hr. 55 min. 

4% in. 


but I do not know of any such that have been 
made thus far. 

In my pamphlet on Glaciers of Glacier Na- 
tional Park (published by the National Park 
Service, 1914) I described (p. 6) some very 
crude measurements which I made in 1913 on 
Blackfeet Glacier, on Sperry Glacier (p. 16), 
on Chaney Glacier (p. 36), and on Vulture 
Glacier (p. 39). In August, 1920, I made 
similar crude measurements on Grinnell Gla- 
cier. Starting at the moraine on the north 
margin of the lower front of the ice I set 
spikes in the ice at four places along the 
frontal edge of the glacier and carefully meas- 
ured the distances to marks made on the adja- 
cent exposed bedrock directly in front. No. 1 
was at the moraine where no bedrock was ex- 
posed, so a rock marker was set up. No. 2 was 
just south of the point where the main creek 


1 hour and 65 minutes to 4 days, 2 hours and 
8 minutes, ranged from 1 inch to 4% inches. 
It is interesting to note that, as would be ex- 
pected, the movement, small as it is, is increas- 
ingly greater from the side to the middle of the 
most advanced part of frontal lobe. 

These measuremeents are of course too crude 
to form a basis for estimating the average daily 
or annual rate of advance of the ice, yet I 
think they are of some interest. 

Wm. C. Alden 

SODIUM IODIDE IN TABLE SALT 
To the Editor of Science: No comment 
see rite necessary regarding the importance of 
traces of iodides for the well-being of the human 
body. As iodiae is a permanent constituent 
of several human organs the iodides must be 
regarded as an essential food material. 
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Lade of iodine causes pathological changes 
which may become typical of certain geograph- 
Leal regions where local drinking water is de- 
void of iodides. The regular supply of the ex- 
tremely small traces of iodine required by hu- 
mans is easily and simply accomplished by a 
stroke of the pen: a food law requiring that 
common table salt contain a trace of iodides. 
In the manufacture of table salt, either from 
sea water or salines, iodides are present in the 
raw material and the incorporation of a trace 
of them into the sodium chloride requires no 
additional cost and presents no additional dif- 
ficulty. By a slight change in the technic of 
crystallization the danger of iodine starvation 
would be thus eliminated once for all 

Ingo W. D. Haokh 

AN ENTOMOLOGICAL ANTIQUE 
Urgently the California Academy of Sci- 
ences has received through the kindness of 
Colonel John R. White, superintendent of the 
Sequoia and General Grant National Forests, 
and Mr. Joseph D. Grant, member of the board 
of trustees of the academy, a section of an 
eleven-foot log of the Big Tree ( Sequoia 
gigantea) from the Giant Forest, Tulare 
County, California. On examining this section 
I noticed that the tree of which this was a sec- 
tion had been struck by lightning about twelve 
hundred years ago and had then become in- 
fested by the larvae of some wood-boring 
beetle. Later the tree had grown over the 
infested area and completely covered it with 
a growth of healthy normal wood, thus com- 
pletely sealing up the wor^c of the beetles. ' It 
occurred to me if I could secure some of this 
infested wood I might discover the dried re- 
mains of some of the beetles and thus be en- 
abled to compare them directly with the same 
aperies as now found in this forest and learn 
if any change had occurred in the species 
during these twelve hundred years. I there- 
fore went at once to the Giant Forest and 
through the kind assistance of Colonel White 
and his efficient helpers was able to secure a 
number of pieces of the infested wood from 
this portion of the log. On examining these in 
the laboratory I dug out two fairly complete 
specimens of TrachykeU opulenta Fall, one 
shriveled larva of the same and the remains 


of two hymenopterous parasites associated 
with them. Later these specimens of the 
beetles were compared very carefully by Dr, 
E. C, Van Dyke and Mr. H. E. Burke with 
specimens of the same species in Mr. Burke’s 
collection which were recently taken in the 
same forest and on the same species of tree 
now living there. The result of this compari* 
son reveals the fact that this species has under- 
gone no appreciable change during these twelve 
hundred years. This species is somewhat 
variable, but Mr. Burke has specimens that 
agree in every detail with the fragments taken 
from the log. 

Some details regarding this redwood tree 
may be of interest. It started as a seedling 
in the year 217 A.D. When 421 years old it 
was struck by lightning, stripping the bark and' 
burning the wood for a width of about one 
foot down the length of the trunk. This 
burned area became infested by the Trachykele 
larvae and was mined to a depth of about two 
inches. The tree at once began covering the 
wound with a new growth of wood and this 
process was completed in about fifty years, 
since which time the work of the beetles has 
been hermetically sealed within the heart of the 
sound living tree. A period of 1,279 years 
elapsed from the injury to the tree, and prob- 
ably first infestation of the beetles, until the 
tree fell in 1917. As these beetles must have 
been dead in their galleries before being sealed 
by the growth of the tree they certainly repre- 
sent the species as it was more than twelve 
hundred years ago. It must, of course, be 
recognized that Trachykele opulenta pertains 
to an archaic type, perhaps the most primitive 
of our Buprestids, and undoubtedly the char- 
acters of the species had become well fixed 
long before the Christian era. In some more 
plastic group the results of such a comparison 
might have been very different. I should add 
that when it fell this tree was sound to its 
roots, that these beetles were taken from a 
point about forty feet from the ground level, 
and that I was able to follow the work of i be 
insect for a distance of about fifty feet up 
the trunk beyond this point by the sawing of 
the log during the past summer. 

Edward P. Van Dorrs 

California Academy of Sciences 
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AYMARA TYPE OF HEAD DEFORMATION 
IN THE UNITED STATES 

The “Aymara” type of head deformation 
was produced by the application of pressure 
by a circular band passing over the forehead 
and under the occiput in the newborn infant. 
It was practised extensively by the Aymara 
people of Peru and Bolivia, radiating from the 
Andes to the west coast, towards Chile, and 
up to the Atlantic coast in Argentina. 

A deformation of the same fundamental type, 
but somewhat different in details, was practised 
so far as hitherto known in only one spot in 
North America, namely on Vancouver Island; 
no specimens hearing plain traces of it were 
ever recorded or known of from any other part 
of the northern continent. 

In 1919, the U. S. National Museum received 
from Mr. M. C. Long, of Kansas Gity, Mis- 
souri, an adult female skull which had been 
found alongside the Missouri River “in rip- 
rap work” along the Missouri-Pacific tracks, 
near Lexington, Missouri. This skull, which is 
considerably mineralized, presents unmistaka- 
ble traoes of a moderate circular frontal com- 
pression, with a medium bulge above this com- 
pression, a secondary broad post-coronal de- 
pression, and some flattening of the lower part 
of the occiput — in other words a characteristic 
form of a moderate “Aymara” deformation. 

On January 17, this year, the National Mu- 
seum received from Mr. R. S. Knowlson, of 
Kansas Oity, the remains of a female Indian 
skull found under an overhanging cliff and in 
front of the entrance to a small cave near Noel, 
Missouri. This skull, which is not mineralized, 
shows also plain traces of ft moderate “Aymara” 
deformation. The grade and type of the de- 
formity are much like those in the skull from 
Lexington. Both differ in secondary details 
from the type found in Vancouver. Noel is 
about ISO miles south from Lexington. 

The two skulls may precede in age the late 
prehistoric and historic Indians of Missouri, 
who practised no deformation. It would be 
premature to speculate on their identity; 
their discovery, however, in these regions is 
highly interesting and may prove of impor- 
tance. 

AleS Hrdli6ka 

U. S. National Museum, 

Washington, D. C. 


SCIENCE AND COMMERCIALIZED 
ATHLETICS 

Probably no member of the American As- 
sociation for the Advaneement of Science will 
dissent from the opinion that it is at times 
desirable to scrutinize the use of words and 
titles in common use and to attempt to follow 
their legitimate meanings and implications. 

Is our “Association for the Advancement of 
Science” a passive or an active one! Is it 
restricted or comprehensive in its policy f Is 
it superficial or fundamental in its scope f 
What is the meaning of “advancement” as an 
object of its existence 1 

In this connection “advancement” means to 
me six things: first, improvement of environ- 
mental conditions for scientific work (any- 
where and everywhere); second, increase in 
the number of competent scientific workers; 
third, increase in the usefulness (beneficial 
results) of science to the whole people; fourth, 
increase in the influence of science in human 
affairs; fifth, accumulation and intelligent use 
of funds for scientific purposes; sixth, pro- 
motion of mutual aid and mutual understand- 
ing amongst scientific workers in all lines with 
a view to substantial unification of the scien- 
tific world. 

Again and again in the past twenty years 
some scientist (not to mention many other peo- 
ple) has recorded a protest against the grow- 
ing menace of commercialised athletics in our 
educational institutions. Such protests have 
appeared in various scientific publications as 
well as in other places and many of them have 
also been delivered before scientific meetings. 
Ill Science for May 19, 1922, appeared a 
masterpiece of such protest from the pen of 
Professor Edward G. Mahin of Purdue Uni- 
versity. I suppose that every member of our 
association knows the truth of his assertions 
and that almost all endorse his very moderate 
views and conclusions. 

As a matter of fact Professor Mahin dis- 
tinctly understated the case in two ways. In 
the first place he did not make distinct the 
point that the ordinary student is frequently 
or constantly harassed by demands for money 
for the use of the parasitic or predatory sport- 
ing element and that he is even more frequent- 
ly disturbed by demands upon his time for 
“rooting” and other “support of the team.” 
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That is to say, Dr. Mahin did not make it dear 
that from the moment they enter college most 
students are under drastic coercion tending 
to destroy their initiative, break their spirit 
and bring them into dull submission to de- 
structive interests. 

In the second place Dr. Mahin gave no at- 
tention to the bad condition in schools below 
university or college grade. Matters are bad 
enough in higher institutions, but, in truth, 
the mischief is often done before a youngster 
reaches college. He is discouraged by the out- 
spoken contempt of the parasite for the 
“grind.” He is impressed by the success of 
the bluffer or shirker supported by the sport- 
ing group. He is intimidated by the bluster 
or actual physical and social injury of the 
special interests in his school. He is made 
suspicious of the motives of other people. He 
is deprived of the poise and self-confidence so 
necessary in a good scientist. He is disgusted 
at the constant demand for money to support 
those creatures whom he knows to have no 
interest in either the school or in education. 

I charge that the American Association for 
the Advancement of Science is derelict in its 
duty and false to its aims so long as it shuns 
active opposition to such evils. I also con- 
sider the association unscientific in its pro- 
cedure when it tries to add to a superstructure 
while neglecting to repair its decaying founda- 
tion. 

Dr. Mahin has clearly stated the ways in 
which commercialized athletics makes bad en- 
vironment for scientific work. Most of us 
know cases in which science has been deprived 
of a competent scientific worker because of its 
evil influence. Every one of us can find evi- 
dence immediately at hand showing that com - 
mercialized athletics is conducted in open and 
contemptuous disregard of physical and men- 
tal hygiene. It is also true that commercialized 
athletics hinders accumulation of resources for 
scientific work and particularly diminishes the 
rewards of the scientific worker. 

Bo much for the relationship of unhealthy 
amusement to “Advancement of Science.” Per- 
sonally I am intensely interested in the fact 
that the boy or girl who wishes to get a maxi- 
mum of scientific training on limited resources 
is coerced into paying varying amounts of 
money and time and energy to the support of 
the socially and educationally and scientifically 


destructive activities of the sporting fraternity. 

Individually or collectively 10,000 scientists 
ought to be able to exert a wholesome influence 
in these matters, not only for the good of 
science but for tbe welfare of our country. 
In fact it is disgraceful that such appeals as 
that of Dr. Mahin do not bring action as well 
as silent approval. 

W. E. Allen 

The Scbipps Institution 
foe Biological Research 

METHODS OF THE CARNEGIE INSTITUTION 

To the Editor or Science: President 
Pritchett's lamentations regarding the woes of 
the administrators of great benefactions are 
perhaps the natural reaction of a kindly* just 
and generous man who, in the nature of things, 
has to say “no” more often than he can say 
“yes.” When the Carnegie Institution was first 
founded I wrote the following to Science 
(1902, xvi, 484) : 

The scholarships should be allotted to labora- 
tories the heads of which have shown themselves 
competent to do research work. It is a mistake 
to compel men, who are presumably competent, to 
reveal an outline of the subject to be investi- 
gated. Tbe greatest discoveries are often acci- 
dental observations made by trained minds. The 
former product of their laboratories or of their 
personal work should be the criterion. In this 
way, if one line of investigation seems fruitless, 
the scholar can at will be turned in another 
course. Thus, the Carnegie Institute may endow 
but not control the course of science in San Fran- 
cisco. There must be no limitation to the 
akademizche Freiheit. 

Consider one example in which this plan was 
followed, the endowment of the work of Os- 
borne and Mendel, which resulted, among many 
other discoveries, in our knowledge of the pro- 
duction of xerophthalmia when butter fat is 
eliminated from a diet otherwise complete, and 
of its cure by administration of cod -liver oil or 
of butter fat itself. The two workers were 
individual scientists, one a university pro- 
fessor, the other a chemist in a state agricul- 
tural station. The money was conferred be- 
cause it could be productive. The men were 
trusted absolutely. There were no conditions, 
no red tape, no general uplift organization 
with strict rules and regulations for conduct, 
no publicity department, no puffing, no visiting 
detectives, no superior intelligence to tell them 
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what they ought to do. They were simply left 
alone to do as they thought best, and they did 
ao. "By their fruits ye shall know them." 

It seems to me that the Carnegie Institution 
is to be greatly congratulated on the methods 
of its work. 

Graham Lusk 

T1NGIID/E 

Mh. Parshlky (Science, Vol. LVI, p. 754) 
credits me with too much, I can not lay claim 
to any "novel idea." And I wish here to state 
only three facts. 

First: Words like Aphiidro have been used 
for a long time. See Aphiidte, "Trait4 d’En- 
tomologie Forestifcre,” Barbey* 1913. 

Second: We are here concerned not with 
Latin usage and with professors’ opinions but 
with the International Rules of Zoological No- 
menclature. 

Third: Article 4 of these rules simply states 
that id<e is to be added to the stem. No latitude 
is given us. It is the writer’s humble opinion 
that any desired modification or interpretation 
of this article should be made by the Interna- 
tional Commission and not by an individual. 

A. C. Baker 

Bureau or Entomology 


SCIENTIFIC BOOKS 

The Cactacete: Descriptions and illustrations 
of plants of the Cactus family. By Na- 
thaniel L. Britton and J, N. Rose. Vol. 
III. Carnegie Institution Publication No. 
248. 1922. 

What Professor Wheeler irreverently calls 
silo and saleratus botanists, and doubtless 
others, often sniff in private over "the futility 
of spending fortunes in monographing the 
Oacfoace®,” or any other group of. plants. 
Whiffs of such sedition occasionally reach the 
outside world, but scarcely penetrate the costly 
shrines wherein such deeds are accomplished. 
It is not the purpose of this review to make 
the appearance of the third sumptuous volume 
of this greatest of modem monographic ven- 
tures either the occasion, or the excuse, to fan 
into a breeze the undeniable zephyr of discon- 
tent that comes from botanists who feel that a 
great deal too much money is being spent on 
them. And they are unquestionably costly, as 


rumors of fourteen thousand dollars spent for 
illustrations alone on this third volume amply 
testify — not to speak of the still greater cost 
of exploration, cultivation of specimens and 
years of study. So that each of these four 
volumes, judged by a botanical gauge of 
wealth, costs a fortune, and by any gauge the 
four of them are perhaps the most expensive 
of any recent botanical publication. 

The completion of thiB volume, however, 
with its twenty-four gorgeously colored plates 
and two hundred and fifty half-tones, does 
make a good occasion to reiterate that the 
enterprise is one that only modem conditions 
could have produced. For in the hurly-burly 
of the modern educational and scientific world, 
the three things that can produce such a work 
are hard to find, and to find them together is 
all but a miracle. They are knowledge and 
the opportunity to increase it, time and money. 
The authors supplied the first, bringing to 
their work long experience, and having, in the 
equipment of the New York Botanical Garden, 
unexampled opportunity to increase it. Free- 
dom from the rush to produce "research” as a 
manufacturer might produce a foundry was 
made possible by the far-sighted policy of the 
Carnegie Institution in providing sufficient 
money over a long period of years. The whole 
enterprise is one where cooperation between 
great institutions and individuals, willing to 
sink institutional or personal aims for the sake 
of the work, has been a conspicuous success. 

As to the botanical merit of the volumes, 
specialized journals will no doubt report upon 
that in due season. All the botanical world 
knows that the authors are the greatest living 
students of the Cactace®, and their studies 
have led them into every part of North and 
South America, to which the group is prac- 
tically confined. As something over half a 
million square miles of North America is a 
desert country, the necessity of knowing pretty 
accurately the cactus constituents of this flora 
is obvious. These volumes are, therefore, the 
foundation upon which all ecological, phyto- 
geographieal and physiological work on desert 
cacti must be based. And in spite of gentle 
zephyrs of doubt, such as were noted above, 
the logic of their preparation and the excel- 
lence of the product must be as great a satis- 
faction to their collaborators as the volumes 
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are undeniably a great contribution to botan- 
ical literature. 

Norman Taylor 
Brooklyn Botanic Garden 


SPECIAL ARTICLES 

THE CYTOLOGY OF VEGETABLE CRYSTALS 

While studying the mucilage cells of cacti, 
chiefly Opuntia spp,, I noted the occurrence of 
calcium oxalate druses both in these cells and 
in the ordinary parenchyma cells of pith and 
cortex. The wording of my description 1 ex- 
poses me to criticism as to the correctness of 
my observations, if Professor Jeffrey’s views, 
as expressed in a recent issue of this journal, 2 
are found to be well founded. As to this, how- 
ever, I venture to express doubt, and therefore 
oppose my own observations to those of Pro- 
fessor Jeffrey. 

He states that in “ginkgo,” the “Juglanda- 
ce», Cactace®, Begoniace®, Geraniace®, etc.,” 
the druses (spheroidal aggregates of calcium 
oxalate crystals) are formed by the laying 
down of “crystals . . . about the nucleus, 
when the protoplasm of the element is still 
dense and unvacuolated.” “The crystals in 
fact constitute a spiny casing which surrounds 
the nucleus and protoplasm.” “The nucleus 
is therefore central to the crystal itself. Cor- 
responding to this fact there is only one druse 
in each cell.” My own observations lead me 
to the following results: 

The growing buds of ginkgo are indeed very 
favorable material, the young leaves especially. 
I have had no difficulty in finding young cells 
in which minute druses, in diameter less than 
one third that of the nuclei, could be 
seen lying in the protoplasm, there be- 
ing at this time only small sap vacuoles, or 
none. If a vacuole is present, the druse is 
usually not found lying free within it and I 
think it doubtful if a druse ever originates in 
the sap vacuole, free from the protoplasm. On 
this point it must be conceded that the current 
texts do not speak convincingly, while some of 
the illustrations (e. g ., Frank’s, see Stevens, 
“Plant Anatomy,” p. 206) are, I think, a hit 

1 Amer, Journ. #ot., 6, 156-166, April, 1019. 

9E, 0. Jeffrey: “The Cytology of Vegetable 
Crystals,' ’ Science, N. S., 50, 566-567, May 26, 
1022 . 


too diagrammatic, if not fanciful. As the druse 
increases in size it may come to occupy the 
greater portion of the total volume of the cell, 
when the nucleus may be seen crowded 
against the ceH wall and between projecting 
crystals of the druse. There may then be no 
sap vacuole recognisable, the druse being 
clothed with dense protoplasm, with the nucleus 
as described. Later, in many eases, the proto- 
plasm disappears so that a large druse may 
then be seen surrounded only by a thin cell 
wall which has never acquired the thickness of 
the walls of the living neighboring cells, and 
which also separates from them more or less. 
On treatment with hydrochloric acid, the 
middle of the druse is dissolved more readily 
than the peripheral larger crystals, and if the 
action of the solvent is stopped, so as to make 
the identification of the druses still unequiv- 
ocal, one can then see some granular material, 
derived, I believe, from the druse, but which 
does not stain as protoplasm. Sometimes small 
flocks of material, staining as protoplasm, may 
be seen, probably relict of the once living 
protoplast. I conclude that there is some col- 
loidal material imprisoned within the druse, 
and this may be essential in conditioning the 
growth of a crystal aggregate — as the mucilage 
of raphide cells may do also — but that this col- 
loidal material is the protoplast occupying the 
central portion of the druse I deny. Accord- 
ingly, it is no matter of surprise to find two 
druses in a cell — though Professor Jeffrey ap- 
pears not to have found this to be the case. 
This happens occasionally in narrower cells, in 
which the nucleus may be seen; it may happen 
ensconced between two druses. These latter 
may be of the same, or different — even widely 
different — sizes. When very small, the pro- 
jecting crystals may not be easily distinguish- 
able. 

The granular, colloidal material above re- 
ferred to can be seen in many of the larger 
druses even before treatment with acid, and 
appears to have a more or less radiating form. 
This it may be is the material regarded by 
Buscalioni (vide Tunmann, “Pflanzenmikro- 
chemie,” p. 139) as mucilaginous. 

At any rate the presence of some such ma- 
terial within or intimately associated with the 
crystalline mass has already been observed ; 
but whether there is a specific body which 



274 


SCIENCE 


[Vol. LVH, No. 1470 


serves as a center of crystallization is an open 
question. I have found examples of druses 
which display both radial and superficial sym- 
metry of structure, centering upon a stainable 
mass, which, by virtue of these features, 
strongly incline one to attach importance to an 
idea of organization which, however, lacks the 
support of general observability and so be- 
comes insubstantial It is certainly probable 
that something furnishes a “nucleus” (I here 
use the physical term) for radial crystalliza- 
tion. The most frequent origin of the druse 
is in the cytoplasm, and it would appear that 
in the absence of such a “nucleus,” a minute 
vacuole containing oxalic acid would serve, if 
calcium were available. It is infrequently that 
one finds a druse free in a large vacuole, how- 
ever, and one inclines to the former view, espe- 
cially when the structure of “rock candy” is 
recalled, and the string which serves as the 
“nucleus” for crystallization. Even when 
druses are formed in cells with very extensive 
vacuolization, such as the mucilage cells in the 
cacti, one finds most usually that they are held 
in the cytoplasm, and do not lie free in the 
vacuole. It is therefore rather more than 
likely that, when this does occur, it is sec- 
ondary, the druse having been thrown out into 
the vacuole. 

Professor Jeffrey further points out as a 
“surprising fact” that under the influence of 
the protoplast included within the druse the 
cell wall grows in size to accommodate the 
growing crystal. In opposition I venture to 
submit my observation that the shape of the 
druse is within limits determined rather by 
that of the enclosing Cell wall, and can show 
preparations in which long crystals have grown 
into the more roomy end of the cell, while only 
short ones are found where their ends would 
more quickly impinge upon the cell wall When 
cells which have died are observed, the cell wall, 
which, as above said, is thin, separates from 
the adjoining cell walls and collapses more or 
less, thus coming to form a closer investiture, 
conforming to a greater or less degree to the 
contour of the crystalline surface. Definitive- 
ly, protoplasm has disappeared, and with its 
crystal ceased. But assuming the fact to be 
such as Professor Jeffrey asserts, his call of 
disappearance, growth in the cell wall and 


attention to the serious problem of the growth 
of the cell wall removed from immediate con- 
tact with the protoplast seems supererogatory. 
The variously elaborate investitures of spores 
and analogous bodies supply examples of such 
difficulty which the mechanistic mind can not, 
nor, I believe, desires, to minimize. 

I have spoken above only of ginkgo. I find, 
however, nothing in the Cactaceao, Orchidace®, 
Iridace®, Begoniace® or in any other material 
at all out of harmony with what I have 
found there. In the begonias, in particular, 
one may find in the calcium oxalate containing 
cells not merely druses, but various conditions 
ranging to single crystals. Although it is well 
known that “inclusions” may occur in crystals, 
such would be easily enough demonstrable. 
Here it may be added that by breaking open 
the large druses, cytoplasmic inclusions if 
present would be readily exposed to stains. 
But preparations made in this way, as well as 
by partial solution by acids, have equally 
yielded nothing to substantiate the views of 
Professor Jeffrey. 

Of course, any attempt to discuss the prob- 
lem of the origin and mode of growth of 
crystals in living cells would involve many 
more facts than those connected merely with 
the druse; and the particular contribution of 
the living substance is the matter above all in 
which we are interested. In spite of the im- 
plications of Professor Jeffrey's concluding re- 
marks directed at the mechanists, it still re- 
mains legitimate to use what we do know to 
attempt to explain what we do not. For ex- 
ample, it is permissible to argue that the muci- 
lage of r&phide cells, because of its emulsoid 
character, furnishes a suitable nidus for the 
growth of acicular crystals, and it is quite 
possible that appropriate experiments in vitro 
would show that such crystals can be produced 
thus. The exceedingly long raphide cells in 
the petals of Oenothera suggest strongly that a 
capillary glass tube filled with a suitable emul- 
soid might furnish the mechanism required, but 
until some one succeeds in doing this, we may 
permit ourselves to marvel at the living mech- 
anism, so long only, however, as this attitude 
does not paralyze experimental effort. 

Fbaxcxs E. Lloyd 

McGill University 
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BACTERIAL SPOT OF COWPEA 

A rather destructive bacterial disease of 
oowpe&s characterised by spots on the leaves, 
stems and pods has been noted in Indiana since 
1919. On the leaves the spots are irregularly 
circular and one to three millimeters in diam- 
eter with a maroon border and buff center. The 
lesions are not noticeably delimited by the 
veins. Young lesions are greasy and water- 
soaked. On the pods the spots are irregularly 
circular, one to eight millimeters in diameter, 
and maroon in color, often with a sunken 
center and a watersoaked border. Early infec- 
tion may cause a constriction of the pod and 
stunting of the distal portion. Seeds under 
pod lesions may be stunted, shriveled or dis- 
colored. Dark red, elliptical to linear, sunken 
lesions are formed on the petioles and stems. 
In addition to lesions on cotyledons, first leaves, 
hypoctyls and epicotyls, localized vascular 
infection and partial wilting may occur among 
seedlings grown from infected seed. 

Numerous isolations and successful inocula- 
tions have proved that the disease is due to an 
apparently undescribed species of bacteria 
which may be briefly characterized as follows : 

Bacterium vigna, n. sp. 1 

Cylindrical rods, rounded at ends, solitary or 
in pairs; individual rods 1.5 to 2 \l by O.fy; 
motile by 1 to 6 polar flagella at one or both 
poles; serobic; no spores; no capsules. Gram 
negative; most readily stained with gentian 
violet. 

Superficial colonies on potato agar, ronnd, 
smooth, shining, raised, pulvinate, or umbonate ; 
finely granular, often showing a concentric 
pattern, grayish white in reflected light, 
slightly greenish fluorescent in transmitted 
light. 

Gelatin rapidly liquefied; casein digested and 
no acid produced in milk; nitrates not reduced; 
no gas with various carbohydrates and no Wd 
except for small amount with dextrose and 
saccharose; starch not hydrolized. 

1 According to MJgula's classification and the 
revision adopted by the committee of the Society 
of American Bacteriologists (Winslow, 0.-E. A., 
Broadhurst, Jean, Buchanan, K E., Krtuawiede, 
Charles, Jr., Rogers, L. A., and Smith, G. H.: 
“The Families and Genera of the Bacteria, M 
Jour, of Boot,, 5$ 191, 229, 1920) the combina- 
tion would be Pseudomonas vignm n. sp. 


Growth and greenish pigment formation in 
Fermi's and Usehinsky's solutions. No growth 
in Cohn's solution. Slow liquefaction of blood 
serum and Loeffler's blood serum. 

Growth inhibited by 5 per cent, sodium 
chloride. Growth in + 12 and — 15 broth and 
in p H 4.8. Greenish pigment formation in 
alkaline broth. 

Thermal deathpoint, 50° C. Killed by one 
hour's exposure to sunlight. Slowly killed by 
freezing in water. Quickly killed by desicca- 
tion on glass, but very resistant to desiccation 
on cowpea seeds. 

Group number, 211.2322033. 

Pathogenic on Vigna sinensis (L.) EndL 
The disease is seed borne and may be avoid- 
ed, it is believed, by using seed from disease- 
free pods. A more detailed account of this 
disease is forthcoming. 

Max W. Gardner 
James B. Kendrick 
Purdue University Agbicuetueal 
Experiment Station 

A REVOLUTION RECORDER 
In Volume 2 of the Anatomical Record, 1908, 
I described an apparatus for recording the 
activity of small mammals. In that apparatus 
the number of revolutions of the cage was re- 
corded in hours, minutes and seconds by a 
clock. The task of converting thousands of 
readings of the clocks into their equivalent 
numbers of revolutions has been so tedious and 
time consuming that a new device which gives 
the number of revolutions at reading has been 
substituted for the clocks. 

This device consists of a gas meter index so 
modified that successive dials have a ratio of 1 
to 10. A new dial (10, figure A) has been in- 
troduced and the drive gear on shaft “1” has 
been changed to make the ratio 1 to 10. The 
two figures A and B show the front and back 
view respectively. A ratchet wheel (K, figure 
B) with ten teeth is attached to the shaft of 
dial 1. The two pawls (P and p) are 90 
weighted (w) as to keep them in oontact with 
the ratchet wheel. A atop (s) prevents the 
pawls from being thrown completely off the 
ratchet wheel. The long arm of the lever (L 2) 
(not shown in the figure), which rests on the 
axle of the revolving cage, is lif ted each revo- 
lution by a rod on the end of the cage. This 
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causes & downward pull of the lever (L 1) rto 
which pawl (P) is attached, the ratchet wheel 
is turned the distance of one tooth, and the 
hand on dial 1 moved one space. A spring 
(Sp.) lifts the lever (LI) to its former posi- 
tion after lever (L 2) has returned to the axle 
of the cage. The number of revolutions made 
by the cage are thus automatically recorded in 
figures which can be read at a glance. 

Our revolving cages were equipped with 
these counters about a year ago and we have 
found them very satisfactory and a saving of 
much valuable time. 

J. R. Slonaker 

Stanford University 

THE AMERICAN MATHEMATICAL 
SOCIETY 

The fiftieth regular meeting of the Chicago 
Section of the American Mathematical Society, 
being the eighteenth regular western meeting of 
the society, was held at Northwestern Univer- 
sity, Evanston, Illinois, on Friday, December 
29, 1922. The meetings were presided over by 
Professor Coble, chairman of the section, re- 
lieved by Professors Curtiss and Dickson. The 
following papers were presented. The paper 
by Professor Moore was presented by Mr. 
Wilder; the papers of Professor Jackson, Dr. 


Camp, mid the first paper of Professor Chit- 
tenden were read by title; 

Haled surface* with generator* in one-to-one 
correspondence; E, P. Lake, University of Wis* 
cousin. 

8ome theorem* on continuous curves, with spe- 
cial reference to continuous curves that contain 
no simple closed curve ; K, L. Wilder, University 
of Texas. 

An analysis of the point -set which constitutes 
the boundary of a complementary domain of a 
continuous curve: R. L. Wilder. 

An uncountable non-dense closed point -set each 
of whose complementary intervals abuts on an- 
other one at each of it* end*; B. L. Moors, Uni- 
versity of Texas. 

Closed sets of rational points on a plane cubic 
curve of genus one: Maymb I. Logsdon, Univer- 
city of Chicago. 

Report on a boundary value problem of fourth 
order: H. T. Davis, University of Wisconsin. 

The extension of the Weddle and Kummer ear* 
faces to hyperelliptic three-ways of genus three: 
A, B. Coble, University of Illinois. 

Associated sets of points: A. B. Coble. 

The rational linear algebras of maximum and 
minimum ranks; L. E. Dickson, University of 
Chicago. 

A new simple theory of hypercomplex integers ; 
L. E. Dickson. 

Symmetric forms in n variables: Arnold Dres- 
den, University of Wisconsin. 

A general class of problems in approximation: 
Dunham Jackson, University of Minnesota. 

Abstract group definitions and applications: 
W, E. Edinqton, Purdue University. 

On an infinite system of non-abelian groups of 
order mn*»; W. E. Edington, 

On an infinite system of non-abelian groups of 
order nm®- 1 : W. E. Edington. 

Note on a property of abstract sets which admit 
a definition of distance: E. W, Chittenden, Uni- 
versity of Iowa. 

The Schmidt linear differential forms of a lim- 
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THE PHYSICAL BASIS OF LIFE 1 

I have been much honored by the invita- 
tion to speak on this occasion, but for me it 
has meant more; for the man in whose memory 
the Sedgwick Memorial Lectureship has been 
established was my life-long and cherished 
friend. My theme to-day is drawn from an 
infinitesimal but all-including world, bounded 
by the horizon of the compound microscope, 
a world that may seem far distant from Sedg- 
wick's own broad domain of sanitary science 
and the public health. I am sure, however, 
that such would not have been his own view, 
for Sedgwick was one of the pioneer teachers 
of general biology in this country, and it was 
his life-long habit to think of the phenomena 
of life in terms of the activities of protoplasm. 

I have a lively recollection of how he and I, 
in the days of our youth, when fellow stu- 
dents at Yale, fell under the spell of Hux- 
ley's Edinburgh address on the “Physical basis 
of life,” at that time still a subject of wide- 
spread popular discussion. In this celebrated 
discourse, delivered in 1868, the eminent Eng- 
lish biologist set forth certain general con- 
clusions concerning protoplasm which had 
gradually taken shape through the work of 
such investigators as De Bary, Max Schultze, 
Kiihne, Briicke and Lionel Beale. Huxley's 
presentation of the subject was a masterpiece, 
both of English style and of philosophical 
breadth of outlook. In part for this reason, 
still more because of its supposed material- 
istic implications, it aroused immediate and 
widespread public attention. Huxley himself 
warned that to accept his conclusions would 
be “to place one's foot on the first rung of a 
ladder which in most people's estimation is 
the reverse of Jacob's and leads to the antip- 
odes of heaven”; nevertheless, he insisted that 

i The first Sedgwick Memorial Lecture, deliv- 
ered in Boston, December 29, 1922. It will here- 
after be published in fuller form, with illustra- 
tions, under the auspices of the Department of 
Biology and Public Health, Massachusetts Insti- 
tute of Technology. 
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he was individually no materialist but on the 
contrary believed materialism to involve grave 
philosophic error. Despite this disclaimer, his 
conclusions aroused a storm of criticism and 
protest which came to a climax a few years 
later when Tyndall, in the famous Belfast ad- 
dress, proclaimed his faith in non-living mat- 
ter as offering the “promise and potency of 
every form of terrestrial life." Huxley's 
heresy of sixty years ago has become an orth- 
odox platitude to-day ; but the problems of 
protoplasm still hold us fast with a gripping 
interest that has lost nothing of its force with 
the flight of time. In what light do Hux- 
ley's conclusions appear after the biological 
progress of half a century? 

It is necessary to bear in mind that those 
conclusions were formulated before modern 
cytology had been bom, and long before the 
cell had been clearly thought of as a colloidal 
system. From our present point of view we 
employ the word protoplasm as a collective 
term to designate the substances that con- 
stitute the active or living materials of which 
cells are composed. I use the plural form, 
substances, advisedly; for it is here in the first 
place that Huxley's statements now require 
recasting in more modern terras. To many 
readers his discussion conveyed the impression 
that protoplasm is a single chemical substance 
or “living protein." In his opening words he 
speaks of the physical basis of life as “some 
one kind of matter common to all living be- 
ings." He pictures a union of lifeless sub- 
stances, such as water, ammonia and carbon- 
dioxide, to form “the still more complex body, 
protoplasm”; and the properties of this sub- 
stance, he affirmed, must result from the nature 
and disposition of its molecules. “The thoughts 
to which I am now giving utterance,” said 
Huxley, “and your thoughts regarding them, 
are the expression of molecular changes in that 
matter of life which is the source of our other, 
vital phenomena.” 

In one sense, no doubt, these words are 
true; but evidently they do not express the 
whole truth. Long ago it became perfectly 
plain that what we call protoplasm is not 
chemically a single, homogeneous substance. 
It is a mixture of many substances, a mix- 
ture in high degree complex, the seat of varied 
and incessant chemical transformations, yet 


one which somehow bolds fast for countless 
generations to its own specific type. The evi- 
dence frpm every source demonstrates that the 
cell is a complex organism, a microcosm, a 
living system. With the microscope we dis- 
tinguish in this system a clear ground-sub- 
stance or hyaloplasm in which are suspended 
a great variety of formed bodies, widely di- 
verse in form and function, each of which 
plays its own particular part in the activities 
of the system. Examples of these are the 
nucleus, the cytoplasmic chondnosotnes and 
plastids; the Golgi-bodics and central bodies, 
and many kinds of granules and flbrilhe. Some 
of them seem to be permanent, others to be 
transitory formations that come and go in the 
kaleidoscopic operations of cell-life. Which 
of them are alive? Which, if any, constitute 
the physical basis of life? What, in other 
words, is protoplasm? 

These are embarrassing questions. One of 
the most pleasing functions of the teacher of 
elementary biology is to demonstrate to the 
laboratory student the substance of a living 
cell and assure him cheerfully that he is be- 
holding protoplasm; and by good luck it rare- 
ly occurs to the disciple to cross-examine his 
master on the subject. Were it otherwise, 
how many a bad quarter of an hour might we 
have to endure! For the truth is that the 
more critically we study the question the more 
evident does it become that we can not single 
out any one particular component of the cell 
as the living stuff, par excellence . Of this 
fact most experienced cytologiats, including 
such eminent leaders as Flemming, Strasburger, 
Butschli, Kolliker and Hcidenhain, long since 
became convinced. “No man,” said Flemming, 
“can definitely say what protoplasm is . . . 

In my view that which lives is the entire body 
of the cell.” It is this view of the physical 
basis of life that has impressed us more and 
more as our knowledge of the cell has ad- 
vanced; and this is as true of the physiologist 
and the chemist as of the eytologist. I quote 
a distinguished biochemist. “We can not,” says 
Professor Hopkins, “without gross misuse of 
terns, speak of the cell life as being associated 
with any particular type of molecule. Its life 
is the expression of a particular dynamic equi- 
librium which obtains in a polyphasic system. 
Certain of the phases may be separated, but 
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life is a property of the cell as a whole, be- 
cause it depends upon the equilibrium displayed 
by the totality of coexisting phases.” This 
conclusion is in substance precisely the same 
as that of the cytologist. 

I repeat, therefore, that when we speak of 
protoplasm as the physical basis of life, we 
mean simply the sum total of all the substances 
that play any active part in the cell life; and 
we can not, I think, exclude from the list such 
substances as water and inorganic salts which 
we commonly think of as “lifeless.” At first 
sight this may seem a rather barren conclusion; 
but the fact is quite otherwise. No conception 
of modern biology offers greater promise of 
future progress than that the cell regarded as 
a whole is a colloidal system, and that what we 
call life is, in the words of Czapek, a com- 
plex of innumerable chemical reactions in the 
substance of this system. Modern investigation 
has indeed already profited so much by the 
point of view thus offered as to suggest that 
the study of protoplasm and the cell may be 
destined to pass more and more into the hands 
of the physiologist, the physicist and the chem- 
ist. In any case the rising tide of cell- 
research in these directions is of good augury 
for the future experimental analysis of vital 
phenomena. There are, however, other aspects 
of the problem which still escape the precise 
quantitative methods of the physicist and chem- 
ist, or are only beginning to come within their 
range, but none the less are essential to our 
view of the general problem. I refer to those 
phenomena with which the cytologist, the em- 
bryologist and the geneticist must try to deal; 
and it is especially to this side of the question 
that I here ask attention. 

The cytologist is first of all struck by the 
extraordinary pains that nature seems to take 
to ensure the perpetuation and accurate dis- 
tribution of the components of the system in 
eell-division, and hence In heredity. Nothing is 
more impressive than the demonstration of 
this offered by the nucleus of the cell; but its 
! obvious meaning has often been disregarded or 
{treated with a blind scepticism which pretends 
ithat no meaning exists. To our limited in- 
telligence, it would seem a simple task to di- 
tide a nucleus into equal parts. The cell, 
manifestly, entertains a very different opinion. 
Nothing could be more unlike our expectation 


than the astonishing sight that is step by step 
unfolded to our view by the actual performance. 
The nucleus is cut in two in sueh a manner 
that every portion of its net-like inner structure 
is divided with exact equality between the two 
daughter-nuclei; and the cell performs this 
spectacular feat with an air of complete and 
intelligent assurance. The nuclear substance is 
spun out into long threads or chromosomes; 
these are divided lengthwise into exactly similar 
halves; they shorten, thicken, separate and pass 
to opposite poles; and from the two groups 
formed are built up two daughter-nuclei, while 
the cell -body divides between them. In out- 
ward appearance such a process seems to con- 
tradict all physical principles, but its mean- 
ing has now become perfectly plain. In a gen- 
eral way it means, as Roux pointed out forty 
years ago, that the nucleus is not composed 
of a single homogeneous substance, but is made 
up of different “qualities” or components; and 
it means that these components are strung out 
in linear alignment in the threads so that they 
may be divided and distributed in a particular 
manner through the longitudinal doubling of 
the threads. 

This conclusion led the way in a series of 
investigations that have brought forth some of 
the most notable discoveries of our time. The 
direct cytological evidence of a serial align- 
ment of smaller bodies along the nuclear 
threads has thus far indicated the fact in only 
a somewhat rough and ready fashion, show- 
ing hardly more than the fact that the nuclear 
threads may often be seen to contain smaller 
bodies or “chromomeres” aligned in a single 
series, and sometimes showing definite size- 
differences. It seems certain, however, that this 
visible structure is no more than the rough 
expression of a finer one that lies beyond the 
reach of the microscope; and fortunately gen- 
etic experiment has here come to the rescue 
with indirect evidence on a grand scale, de- 
rived from experiments on the mechanism of 
Mendelian heredity. This evidence was brought 
forward mainly by Morgan, Sturtevant, Bridges 
and their coworkers in their widely known 
studies On heredity in the fruit-fiy Drosophila, 
an object which offers unparalleled opportu- 
nities for extended and accurate experiment 
owing to the readiness with which it can be 
bred under standardized conditions, the remark- 
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able speed of its development, and its frequent 
production of heritable mutations. I regret 
the necessity that limits my reference to this 
remarkable work to a bare indication of its 
most general results. It has brought a final 
demonstration of the fact, established in a more 
general way by earlier observers, that the nu- 
clear threads or chromosomes seen during cell- 
division play an essential part in the process 
of hereditary transmission. It has removed 
every doubt that the Mendelian phenomena may 
be fully explained by the behavior of the 
chromosomes or their components (as was first 
indicated in a more general way by Sutton, 
Boveri and DeVries). 

It has brought overwhelming confirmation of 
the correctness of Roux’s conception of the 
nuclear threads as linear aggregates of specif- 
ically different smaller entities of some sort, 
we know not what. For all this we had in 
some degree been prepared by earlier re- 
searches; but what now follows seems at first 
sight, I confess, completely incredible. The 
evidence drives us on to the conclusion that 
even the smallest details of heredity depend 
upon the behavior of infinitesimal units or 
“genes,” far more minute than the chromo- 
meres, strung out in linear series in the nu- 
clear threads, each of its own specific kind 
and self-perpetuating by growth and division. 
It has made clear the fact that in the con- 
jugation and disjunction of these bodies lies 
the ultimate explanation of Mendel’s funda- 
mental law. And, finally, in the midst of our 
struggles to assimilate all this, we are dealt a 
final blow with the remorseless demonstration 
that these units must be of definite number, 
separated by fairly definite and constant in- 
tervals, and arranged in a definite and in- 
variable serial order! When we try to reckon 
with this series of demands, we find ourselves 
fairly gasping for breath. Such results are 
indeed staggering— to a certain type of mind 
even harder to believe than those which physi- 
cists are now asking us to accept concerning 
the structure of atoms. Nevertheless, they are 
probably true ! 

It is necessary to emphasise the fact that 
these conclusions did not arise in the fertile 
imagination of a Bonnet, a Buffon, or a Weis- 
mann. They are the product of oonorete and 
extended experiments under carefully con- 


trolled conditions; they have made possible 
precise and quantitative prediction; and the 
data can be confirmed by laboratory experiment 
almost as readily as those with which the 
physicist or the chemist has to deal. In these 
respects they are comparable in validity with 
many of the concepts of physical soienoe. It 
is possible, I suppose, to consider such con- 
clusions as nothing more than a convenient fic- 
tion or algebraic symbolism, a kind of ideal 
model by means of which the genetic facts may 
conveniently be grouped. Those, however, who 
prefer to take their point of departure in the 
observed cytological facts will be more likely 
to make use of the actual model which every 
dividing cell displays to us in visible reality 
— a model that is not less impressive because 
at present the cytologist sees it only in broad 
outline with no more than dim indications of 
the finer complications inferred from the re- 
sults of genetic research. And in point of 
fact it was this actual model from which came 
the first suggestions for the foregoing con- 
ceptions, and thus made possible some of the 
most important experimental researches on 
heredity in our time. Even if considered only 
as working instruments, therefore, these con- 
ceptions have a practical value almost com- 
parable to that of the atomic theory as em- 
ployed in chemistry and physios. 

Cytology and genetics have thus combined 
to make real to us the existence of an organiza- 
tion of the nuclear region of the cell-system 
that is as complex and wonderful as any pic- 
tured by the fantasy of the speculative nature- 
philosophers. But we can not rest content with 
this demonstration. Inevitably we are led on — 
perhaps I should say led back — to the question 
whether an organization of similar type, or in 
any degree approaching to such a type, may 
also exist in the cytosome or extra-nuclear re- 
gion of the cell-system. Conservative oyto- 
logical opinion has been extremely reluctant 
even to recognize such a possibility. We have 
been too prone to take the cytoplasmic region 
of the cell-system, so to speak, at its face value; 
too ready to think of it as a vague and form- 
less mass devoid of definite organization, or 
organized only by the domination of the nu- 
cleus. We have long been accustomed to think 
of the history of the cytosome as a simple mass 
division in fundamental contrast to the com- 
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plicated meristic process seen in nuclear divi- 
sion, Facts are, however, slowly accumulating 
which may compel a revision of this notion. 
Recent cytological studies bring prominently 
into view the fact that many of the formed 
bodies are directly transmitted either as such 
or in the form of pre-existing specific material 
from mother-cell to daughter-cell. 

Vague indications of such a conclusion were 
long since given by the plastids of plant-cells, 
which are certainly in many cases, perhaps in 
all cases, self-perpetuating by growth and 
division without loss of their identity, though 
their distribution to the daughter-cells during 
division often seems to be an irregular or quite 
incidental process. At a later period it was 
demonstrated that the centrioles or central 
bodies, which form the foci of mitotic cell- 
division, are often self-perpetuating by a sim- 
ilar process, but in this case are handed on in 
a perfectly definite manner from cell to cell 
during division. More recent cytological 
studies raise the question whether still other 
formed bodies may not show a similar be- 
havior. This question has not yet been definite- 
ly answered, but evidence has been coming in 
which places under suspicion the chondrio- 
somes and the Golgi-bodies. Both these are in 
many cases handed on during division from 
mother-cell to daughter-cell, sometimes segre- 
gating with a precision that almost suggests 
that seen in case of the chromosomes. In 
many cases the chondriosomes take their place 
in separate groups about the equator of the 
karyolinetic spindle, draw apart into corre- 
sponding equal daughter-groups, move towards 
the poles and enter the respective daughter- 
cells. Whether these bodies individually con- 
sidered have a permanent identity and are self- 
perpetuating by division is still a disputed 
question. Undoubtedly they are sometimes 
actually cut in two during cell-division; and 
in one well-determined case (spermatocytes of 
the scorpion Centrums) all the chondriosomes 
become aggregated into a single ring-shaped 
body that is accurately divided in the course 
of the ensuing division. Often, it is true, the 
chondriosomes seem to be passively sorted but 
or segregated into two approximately equal 
groups; but in all these cases the possibility 
remains open that they may multiply by divi- 
sion at an earlier period. Were such the case 


their history in division would be comparable 
to that often seen in cose of the plastids of 
plant-cells; and in point of fact an important 
group of observers, headed by Meves and by 
Guilliermond, have concluded from direct cyto- 
logical observations that plastids may arise by 
the transformation of chondriosomes. If this 
should prove to be correct, substantial ground 
would be given for the conclusion that the 
chondriosomes may multiply by division since 
the plastids undoubtedly have this power. 
Still less is known of the Golgi-bodies in this 
regard; but recent studies have clearly shown 
that these bodies, too, group themselves in a 
definite manner about the mitotic spindle dur- 
ing cell-division and separate into two distinct 
groups which pass into the two respective 
daughter-cells. 

Doubtful or disputed points aside, it already 
seems clear that in a large class of cases the 
specific substances of which the chondriosomes 
and Golgi-bodies are respectively composed are 
not formed de novo in the daughter-cells, but 
are somehow directly derived from correspond- 
ing components of the mother-cell. It is now 
certain, further, that in some cases their segre- 
gation in the daughter-cells can not be regarded 
as a merely passive or mechanical result of 
mitosis but is determined by a more definite 
and significant relation between these bodies 
and the centers of division ; for as has recently 
been demonstrated by Bowen the chondrio- 
somes are sometimes definitely oriented with 
respect to the centers in a manner that almost 
suggests that which characterizes the behavior 
of the chromosomes. In all this we see surface 
indications of a more deeply-lying process by 
which the complex cytoplasmic system may per- 
petuate itself intact from one generation to 
another or, by a modification of this process, 
may split up into secondary more limited sys- 
tems according to a definite and predetermined 
plan. This will become clearer when we take 
a broader survey of the origin of the cyto- 
plasmic formed bodies in general, a problem 
which now opens before us with a new signif- 
icance. 

It is possible that some, perhaps many, of 
the visible formed bodies are transmitted from 
mother-cell to daughter-cell in the form of 
chondriosomes, possibly also of Golgi-bodies, 
which are later transformed into bodies of 
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ttyore differentiated types. An important group 
of observers have in fact advocated such a 
conclusion; but its validity still remains in 
doubt. On the other hand it is a widely preva- 
lent view that many of the formed bodies 
arise de novo, being built up anew in the hya- 
loplasm by localized processes of chemical and 
morphological synthesis; but in respect to this 
question we may readily fall into error. Per- 
mit me to illustrate this by reference to some 
old observations of mine on those classical 
objects for the study of protoplasm, the trans- 
parent eggs of certain sea-urchins and star- 
fishes. 

When mature these eggs show with great 
beauty a structure somewhat like that of an 
emulsion, consisting of innumerable spheroidal 
bodies suspended in a clear continuous basis 
or hyaloplasm. These bodies are of two gen- 
eral orders of magnitude, namely, larger 
spheres or macro tomes rather closely crowded 
and fairly uniform in size, and much smaller 
microtome # irregularly scattered between the 
macrosomes, and among these are still smaller 
granules that graduate in size down to the 
limit of vision with any power we may employ. 
It is probable that both macrosomes and 
microsomes may be of several, perhaps many, 
different kinds; but this may here be disre- 
garded. 

The important fact here to be emphasized 
is that this so-called "alveolar” structure is 
not a primary characteristic of this protoplasm. 
It is of secondary origin, arising by the appear- 
ance in the homogeneous ground-substance of 
extremely minute scattered bodies which by 
growth and crowding together finally produce 
the emulsion-like structure. In the middle 
stages of this process the protoplasm gives an 
interesting pic tun*. When viewed under a 
relatively low magnification, e. g., 300-500 
diameters, only the larger bodies are seen; but 
as step by step we increase the magnification, 
step by step we sec smaller and smaller bodies 
coming into view, at every stage graduating 
down to the limit of vision. This remains 
tme even with the highest available powers. 
The microscopical picture offered by such proto- 
plasm is thus somewhat like the telescopic pic- 
ture of the sky. At each step in the improve- 
ment of the telescope new and fainter stars 
have come into view. At each step the as- 


tronomer has felt sure that still more powerful 
telescopes would bring into view stars hitherto 
unseen. The cytologist is equally sure that if 
the present limits of direct miorosoopical 
vision could be extended we should see dis- 
perse bodies still more minute; and the inven- 
tion of the ultra-microscope has in fact made 
us directly aware of the existence of suspend- 
ed protoplasmic particles too small to be seen 
directly by the ordinary microscope, but made 
evident by their halos when viewed by the 
ultra-microscope in powerful reflected light* 

In these eggs the smallest dispersed visible 
particles give us the impression that they are 
formed de novo in the structureless ground- 
substance. But manifestly it is illogical to 
affirm an origin de novo of any formed body 
because it first becomes visible at a particular 
enlargement, even the greatest at our present 
command. Here, clearly, is an enormous gap 
in our knowledge. All the available data — I 
can not here review them — indicate that below 
the horizon of our present high power micro- 
scopes there exists an invisible realm, peopled 
by a multitude of dispersed particles, a realm 
that is quite as complex as the visible one with 
which the cytologist is directly occupied. And 
the evidence further indicates, apart from all 
controversies concerning the nature of the so- 
called colloidal solutions, that many of these 
bodies are of much greater dimensions than 
the molecules of even the most complex or- 
ganic substances. 

We have now arrived at a borderland where 
the cytologist and the colloidal chemist are 
almost within hailing distance of each other 
— a region, it must be added, where both are 
treading on dangerous ground. Some of our 
friends seem disposed to think that the cytol- 
ogist should here call a halt and hand over 
his inquiry to the chemist and the physicist 
with a farewell greeting. The cytologist views 
the matter somewhat differently. Unless he is 
afflicted with total paralysis of his cerebral 
protoplasm he can not stop at the artificial 
boundary set by the existing limit of micro- 
scopical vision. He is rudely pushed forward 
by the impact of a series of stubborn facts 
with which he must somehow try to reckon. 
He can not get out of his head that micro- 
scopical picture of progressively dim in ish in g 
magnitudes which, as if viewed through an in- 
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verted telescope, disappear at last in vanish- 
ing: perspective in the sub-microscopical depths. 
At the nearer end of this vista are the plas- 
tids, larger or smaller, each of its own specific 
type, and self-perpetuating by growth and di- 
vision. A step beyond are the central bodies, 
often of such minuteness as to lie almost on 
the horizon of microscopical vision, but still 
capable of self -perpetuation by growth and di- 
vision, of enlargement to form much larger 
bodies, and of exerting far-reaching effects on 
the surrounding structures. One more step 
and the cytologist is beyond the help of the 
microscope, wandering blindly in an unseen but 
none the less real world. The pathologists 
tantalize him with visions of disease-germs 
which no eye has yet seen, so minute as to 
pass through a fine filter, yet beyond a doubt 
self-perpetuating and of specific type. The 
geneticists continually crowd upon him with 
fresh demonstrations of those unseen some- 
things aligned in orderly array in the nuclear 
threads, each preserving its own specific type 
amid all the shifting events of the nuclear 
life, without modification by its fellows, and 
somehow, generation after generation handing 
on its individual characteristics to its descend- 
ants. 

With all this in mind the cytologist finds 
reason enough to exercise his wits upon the 
apparently structureless ground-substance or 
hyaloplasm that seems to constitute the funda- 
mental basis of protoplasm and to be the sourer 
of many of itg formed elements. He can not 
resist the evidence that the appearance of 
a simple, homogeneous colloidal substance 
offered by the hyaloplasm is deceptive; that 
it is in reality a complex, heterogeneous or 
polyphasic system. He finds it difficult to es- 
cape the conclusion, therefore, that the visible 
and the invisible components of the proto- 
plasmic system differ only in their size and 
degree of dispersion; that they belong to a 
single, continuous series, and that the visible 
structure of protoplasm may give us some- 
thing like a rough magnified picture of the in- 
visible, The cytologist is led still further to 
the conclusion that the ultra-microscopical dis- 
persed particles of the hyaloplasm may be as 
highly diversified chemically as are the visible 
formed bodies, and that they are of all orders 
of magnitude; further, that it is they which 


constitute the sources, or at least the forma- 
tive foci, of those larger formed bodies that 
we have so often but erroneously assumed to 
arise de novo . For my part, I am disposed 
to accept the probability that many of these 
particles, as if they were submicroscopieal plas- 
tids, may have a persistent identity, perpetu- 
ating themselves by growth and multiplication 
without loss of their specific individual type. 
And lastly, there arc many facts made known 
especially by experimental embryology, which 
indicate that it is in the apparently structure- 
less hyaloplasm that the real problem of the 
cytoplasmic organization lies; and the same 
facts drive us to the conclusion that the sub- 
microscopical components of the hyaloplasm 
are segregated and distributed according to an 
ordered system. 

I am tempted to a larger development of 
this subject with reference to the problem of 
development, but time forbids. Good bio- 
logical society has of late looked decidedly 
askance upon all corpuscular or micromeristic 
conceptions of the cell. To consider them 
seriously at this day requires a certain amount 
of courage. By some singular process of 
casuistry such conceptions have been supposed 
to place the fundamental problems of biology 
l>eyond the reach of scientific investigation. 
An ingenious philosopher has said that cor- 
puscular hypotheses in general would make 
of the world — or of the cell — a mere puzzle- 
picture which we cut up into small pieces only 
to put them together again to form the same 
picture. The reply to this gibe, evidently, is 
the pragmatic one. Modern physical science 
has cut the whole world up into very small 
pieces and has thus far seemed to manage 
fairly well with the pictures rebuilt from them. 
The fathers of the cell-theory engaged in a 
somewhat similar operation when they resolved 
the living body into its component cells. Some 
of the successors of these pioneers, even down 
to our own day, have seemed to find some- 
thing very reprehensible in this conduct; 
nevertheless, the cell-theory lias somehow 
managed to survive as an effective means of 
biological progress. Perhaps, therefore, the 
youthful sciences of cytology and genetics may 
hope for lenient treatment if they try to go 
somew r hat further along the path marked out 
by their forefathers. Many earlier hypoth- 
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eses of this type failed by reason of their 
too speculative character and because too 
much was claimed for them, either by their 
authors or by critics who wished to destroy 
them. Such was the case, for instance, 
with Weismann’s speculations on the archi- 
tecture of the germ-plasm, of DeVries on intra- 
cellular pangenesis, and of Aitmann concern- 
ing the general significance of the protoplas- 
mic granules. But we are not here concerned 
with merely theoretical constructions but with 
questions of fact that are directly and insist- 
ently forced on our attention by concrete micro- 
scopical and experimental studies on the cell. 
It is our business as students of cytology and 
genetics to answer these questions if we can. 
And lastly, I would remark that I am not 
here attempting to resuscitate the old concep- 
tion of the cell as an assemblage or colony 
of elementary organisms or primary vital units 
— perhaps it is such, perhaps not — nor am I 
able to see bow the possibilities here con- 
sidered are in any manner out of harmony 
with the conception of the cell as a colloidal 
system. 

We approach the final stage of our inquiry. 
We have, as it were (to return to Bergson’s 
metaphor), taken the cell to pieces. How shall 
we put it together again? It is here that we 
first fairly face the real problem of the physi- 
cal basis of life; and here lies the unsolved 
riddle. We try to disguise our ignorance con- 
cerning this problem yrith learned phrases. 
We are forever conjuring with the word “or- 
ganization” as a name for the integrating and 
unifying principle in the vital processes; but 
which one of us is really able to translate this 
word into intelligible language? We say pe- 
dantically— and no doubt correctly— that the 
orderly operation of the cell results from a 
dynamic equilibrium in a polyphasic colloidal 
system. In our mechanistic treatment of the 
problem we commonly assume this operation 
to be somehow traceable to an original pattern 
or configuration of material particles in the 
system, as is the case with a machine. Most 
certainly conceptions of this type have given 
us an indispensable working method— it is the 
method which almost alone is responsible for 
the progress of modem biology — but the plain 
fact remains that there are still some of the 
most striking phenomena of life of which it 


has thus far failed to give us more than the 
most rudimentary understanding. 

The nebulous state in which the whole con- 
cept of organization still remains is brought 
home to us when we attempt to deal with the 
fact that every organism either is, or at 
some time has been, a single cell. When it 
has come to full development the organism 
consists of coordinated parts, displaying a 
multitude of cunning devices— anatomical, 
physiological or chemical — that make pro- 
vision for the harmonious cooperation of its 
activities and for its protection and mainte- 
nance. To this extent its organization is obvious 
and intelligible; and to the same extent the 
organism is clearly a piece of mechanism, a 
living machine. But let us review the build- 
ing of this machine by following it backwards, 
step by step, to its starting point. Step 
by step we find the intricate machinery 
of life vanishing before our eyes until nothing 
remains but a single cell, the egg. In the egg- 
cell, complex though it may be in its own 
way, not a trace seems to remain of the co- 
ordinating and unifying devices of the adult; 
but who will maintain that the egg is not as 
specifically organized and as truly alive as the 
adult to which it gives rise? 

It is an old notion to which modern research 
has given a certain semblance of support that 
the embryo is already present in the egg, 
blocked out, as it were, “in the rough” in the 
cytoplasm, so that development has only to 
impress upon it the finishing touches; but 
there is now conclusive evidence that the rough 
model; with the more than doubtful exception 
of one or two of its most general features, is 
itself the product of antecedent localizing 
operations of development The main features 
of this process, often perfectly evident before 
the eg& begins its cleavage into cells, may in 
some cases readily be followed by the eye. 
It is an impressive spectacle that is offered by 
the egg when busily engaged at its work of 
blocking out the embryo, without visible tools 
or model, but with an uncanny air of delib- 
erate purpose and mastery of technique that 
any human artist might envy. 

What then constitutes the organization of 
the egg? No one is yet able to an^Wer. The 
embryologist, the cytologist, the physiologist 
and the biochemist — all of these alike have 
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thus far only skirted the outermost rim of 
the problem. We can not predict how far the 
cytologist of the future may be able to pen- 
etrate within it; but it would seem that sooner 
or later his way will finally be blocked by 
inherent limitations of the microscope deter- 
mined by the wave-length of light. If we are 
ever to find our way into the innermost ar- 
canum of the cell other methods must be em- 
ployed; and we must marshal all the re- 
sources of experimental embryology, genetics, 
biophysics and biochemistry. Experimental 
embryology has contributed many important 
discoveries towards elucidating the phenomena 
of development, but it has also emphasized 
our failure thus far to solve the central prob- 
lem. Prom this source, indeed, came the facts 
on which Driesch, a distinguished pioneer in 
this field, based bis famous argument against 
the machine-theory of development and in favor 
of a new philosophy of vitalism. The rock 
on which the whole mechanistic conception of 
organization and development splits, he in- 
sisted, is the fact that a fragment of an egg 
may undergo complete development and pro- 
duce a perfect dwarf embryo. This argument 
may fail to convince us — it does fail — but no 
one has yet found an adequate reply to it. 
All, on the contrary, now points to the essen- 
tial correctness of Driesch's contention that at 
the real beginning of development the cyto- 
plasm of the egg is devoid of any structural 
pattern or machine-like configuration that fore- 
shadows the plan of the future embryo. Not 
alone the structural details of the embryo but 
the very plan on which it is built is constructed 
anew in the course of development 
May we then seek a solution of the puzzle 
in the nucleus of the eggf Perhaps. It is no 
longer open to doubt that the development of 
particular characters somehow depends upon 
the presence in the nucleus of corresponding 
particular and separate units; and this c in- 
clusion loses nothing of its force by reason 
of the fact that the precise nature of the 
units is still unknown. We know from Boveri’s 
celebrated experiments that normal develop- 
ment depends on the normal combination of 
these units. Genetic evidence is now opening 
far-reaching horizons of future discovery by 
the accumulating demonstration that no one of 
the nuclear units plays an exclusive role in 


the determination of any single character. It 
has been made clear that the individual unit 
may affect the production not merely of one 
character but of many. Conversely the prob- 
ability is shaping itself that the production 
of any single character requires the coopera- 
tion of several or many units, possibly of all. 
I believe it is not a great overstatement when 
I say that every unit may affect the whole 
organism, and that all the units may affect each 
character. We begin to see more clearly that 
the whole cell-system may be involved in the 
production of every character. How then are 
hereditary traits woven together in a typical 
order of space and timet It is the same old 
puzzle made larger and more insistent but not 
yet, so far as I can see, brought nearer to its 
solution. We are ready with the time-honored 
replies: It is the “organism as a whole”; it is 
a “property of the system as such”; it is 
“organization.” These words, like those of 
Goldsmith's country parson, are “of learned 
length and thundering sound.” Once more, 
in the plain speech of everyday life, their 
meaning is: We do not know . 

1 do not in the least mean by this that our 
faith in mechanistic methods and conceptions 
is shaken. It is by following precisely these 
methods and conceptions that observation and 
experiment are every day enlarging our knowl- 
edge of colloidal systems, lifeless and living. 
Who will set a limit to their future progress f 
But I am not speaking of to-morrow but of 
to-day; and the mechanist should not deceive 
himself in regard to the magnitude of the task 
that still lies before him. Perhaps, indeed, a 
day may come (and here I use the words of 
Professor Troland) when we may be able “to 
show how in accordance with recognized prin- 
ciples of physics a complex of specific, auto- 
catalytic, colloidal particles in the germ-cell 
can engineer the construction of a vertebrate 
organism”; but assuredly that day is not yet 
within sight of our most powerful telescopes. 
Shall we then join hands with the neo-vitaUsts 
in referring the unifying and regulatory prin- 
ciple to the operation of an unknown power, 
a directive force, an archmus, an entelechy or a 
soulf Yes, if we are ready to abandon the 
problem and have done with it once for alL 
No, a thousand times, if we hope really to 
advance our understanding of the living or- 
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ganiwn. To say ignoramus does not mean that 
wo moot also say ignorabimus. I do not be- 
lieve that a confession of ignorance leaves ns 
with no recourse save vitalism. To maintain 
that observation and experiment will not bring 
nearer to a solution of the puzzle would be 
to lapse into the dark ages. Perhaps Professor 
Henderson is right when he expresses his be- 
lief that organization has finally become a 
category that stands beside those of matter 
and of energy. Perhaps there is no problem 
or none that we can formulate without talking 
nonsense. Perhaps we should go no further 
than to record and analyze the existing order 
of phenomena in living systems without los- 
ing sleep over the imaginary problem of & 
unifying principle. Let us politely salute all 
these uncomfortable possibilities and go our 
way. For my part, I find it more amusing 
to look forward to a day when the great riddle 
may give up its secret. 

Edmund B, Wilson 


DARWIN AND PASTEUR: AN ESSAY 
IN COMPARATIVE BIOGRAPHY 1 

Plutarch's “Parallel Lives,” although read 
and admired throughout the agee, have found 
remarkably few imitators. Why this is so 
would be an interesting question. Perhaps the 
rise of Christianity, with quintessence of al- 
truism and an instinctive recognition that com- 
parisons, if not necessarily odious, are often 
unkind, has something to do with it. Per- 
haps the spirit embodied in that most charitable 
of pagan maxims — de tnortuis nil nisi bonum — 
has also played its part. The modern neglect 
of Plutarch's method is the more remarkable 
because it is the basic method of modern 
science, and the tap root of modern thinking 
and working. Science owes an immense and 
growing debt to comparative anatomy, com- 
parative geology, comparative physiology, and 

l The accompanying essay was left uncompleted 
by the late William Thompson Sedgwick of the 
Massachusetts Institute of Technology, when he 
died, a# we all wish to, quickly and before his 
work was finished. Such an essay may be not 
only especially timely in this Pasteur anniversary, 
but may also be useful at a tame when men of 
faith are attacked by men of ignorance and 
credulity. — G. J. P. 


comparative pathology. More lately it has 
produced also the rich fruits of comparative 
philology, comparative philosophy, compara- 
tive politics, comparative psychology, compara- 
tive religion and comparative literature. Why 
not, then, back to Plutarch and the potential 
field of comparative biography f 

Ruminating thus in the blessed quiet hours 
of a professorial holiday, and braced by the 
cool airs of an Alpine valley, I could not re- 
sist the temptation to revive Plutarch's method 
by a comparison of the two great master minds 
of the Victorian cm whose labors have thrown 
upon the mysteries of the living world a clear 
and penetrating light, a blaze which time may 
dim but can never extinguish. 

Charles Robert Darwin wrought upon the 
mind of his time a complete change in the point 
of view concerning the origin, the nature and 
the relationships of mankind and other living 
things. Louie Pasteur disclosed to the aston- 
ished gaze of the nineteenth century a new 
world of microscopic life dwelling upon us, 
within us, and about us, working sometimes 
for good and sometimes for evil. Darwin was 
a silent Savonarola, Pasteur a sedentary Co- 
lumbus of Biology. Such masters invite study 
and comparison. 

To Charles Darwin and Louis Pasteur be- 
longs the rare distinction of having changed 
completely the point of view of their own 
and probably later generations. 

Nothing had been more interesting or more 
puzzling throughout the ages than the origin 
and relationships of the various kinds or species 
of plants and animals. Dogs, cats and sheep; 
oaks, elms and willows — how did they come 
to be so alike, and yet so different J The an- 
cients bad their theories, but these were set 
aside or forgotten in the Christian world when 
the biblical account of creation came to be 
literally accepted. That account, like many 
that had preceded it, affirmed a strictly super- 
natural origin for plants and animals, and so 
overcame all difficulties. But by the middle of 
the nineteenth century the world was growing 
impatient of supernaturalism, especially in the 
exaggerated form this had taken on in the 
Middle Ages, and was ready for a change, so 
that when Darwin published his great work 
on the “Origin of Species” in 1869 it was com- 
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paratively easy for him to convince his con- 
temporaries that the various kinds of plants 
and animals (including man) have come into 
existence gradually and naturally, rather than 
suddenly and superaaturally. This he did by 
powerful arguments supported by long chains 
of evidence for the transmutation of species 
mainly under the influence of a new principle 
or natural law which he called natural selec- 
tion, and Herbert Spencer named the survival 
of the fittest. The simple supernatural theory 
had long failed to satisfy the minds of many 
thoughtful men, but, since these could not dis- 
cover any other or more reasonable explanation 
of the great mystery, they either adopted the 
waiting attitude of agnosticism or else ac- 
quiesced nominally and perfunctorily in the cur- 
rent hypothesis. Meanwhile, a way had been 
paved for the easier acceptance of the Dar- 
winian theory of gradual transmutation by the 
geologists, some of whom were now teaching 
that the various features of the earth had come 
into being slowly and naturally rather than 
suddenly and supernaturally, and by the arche- 
ologists who were finding almost daily evidences 
of the great antiquity of man and of his low 
condition in antiquity. 

Hardly less interesting to mankind than his 
own origin and the origin of other forms of 
life have been, throughout the ages, the origins 
of plague, pestilence and sudden death. Those 
fearful phenomena, however, seemed to our 
more thoughtful forefathers hardly more mys- 
terious than did swift decay or riotous putre- 
faction, while the fermentation of wine and 
beer and bread had long puzzled the wisest. 
Here, too, in ancient and medieval times, super- 
natural explanations were invoked, and here 
also for those who could not entertain such ex- 
planations, and for almost everybody by the 
middle of the nineteenth century, the waiting 
attitude of agnosticism had come to be the 
only rational attitude. Almost at the vsry 
moment when Darwin startled the world by 
the publication of the “Origin of Species,” that 
other seer of the nineteenth century, Louis 
Pasteur, was solving the problems of fermenta- 
tion, putrefaction and decay which, as he soon 
discovered, led him straight into the tangled 
mysteries of contagious and infectious diseases. 

Happily, we possess of these two men full 


and intimate biographies, Darwin’s by a son, 
and Pasteur’s by a son-in-law. For Darwin 
we have also a brief but precious autobiographic 
sketch, and it is understood that M. Vallery- 
Hadot must have had Pasteur’s assistance in 
his work. None who wishes to feel for him- 
self the spirit of nineteenth century science 
should fail to peruse these two great biog- 
raphies. And if, along with these, or after 
them, he turns to that of Thomas Huxley by his 
son Leonard, he will be at once instructed, en- 
tertained and amused by the life-history of 
Darwin’s great apostle, one of the bravest, 
brightest, honestest and wittiest of Victorian 
Englishmen. 

Darwin and Pasteur were for sixty years 
contemporaries, but Pasteur was the younger 
by thirteen years. Darwin was born in Feb- 
ruary, 1809, Pasteur in December, 1822. Born 
thirteen years apart, they died thirteen years 
apart, both at the age of seventy-four years. 
The two youths, as things go to-day, were near 
neighbors, for Paris and London are not now 
far apart. But when they were boys or young 
men this was not the case. Napoleon, whose 
great deeds formed — so Pasteur’s biographer 
tells us — a kind of historical background of 
glory for the Pasteur family, was at the same 
time probably thought of with disgust in the 
Darwin household. France and England had 
long been hereditary enemies rather than friend- 
ly neighbors, and the two boys, though so near, 
grew up with very different ideals and under 
different conditions. Both had good parents 
and good homes, but Darwin’s parents were 
gentlefolk, while Pasteur’s were hardworking 
tradespeople. Darwin’s father was a well-to-do 
practising physician, Pasteur’s an impecunious 
tanner. Darwin’s grandfather, Erasmus Dar- 
win, had a strong taste for science, coupled 
with an imagination which led him to write 
verses entitled “The botanic garden.” Pasteur’s 
father was a veteran of the Napoleonic wars, 
proud of his loyal service. His grandfather 
was an unsuccessful tanner. Darwin’s mother 
was Susannah Wedgwood, daughter of Jonah 
Wedgwood, the successful and famous manufac- 
turer of pottery. Pasteur’s mother was Jeanne 
Boqui, the daughter of a gardener. Through 
her mother the Pasteurs later inherited some 
small sum. Pasteur’s mother was “very active, 
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full of imagination” and enthusiasm. Of Dar- 
win’s mother, who died when he was only eight 
years old, we know but little, but her grand- 
son says “we may hazard the guess that Charies 
Darwin inherited from the Wedgwood side his 
sweetness of disposition, while the character of 
his genius came rather from the Darwin grand- 
father.” 

The schooling of the boys was different. For 
Darwin it was the regular training of well-to-do 
English boys, viz., a public school; for Pasteur, 
the corresponding French training for a poorer 
boy. For the Darwin family it was much a 
matter of course ; for the Pasteur family a hard 
struggle nobly conceived and bravely executed. 
The 'boys themselves seem to have been not 
unlike other boys; not very studious, not very 
appreciative of their opportunities. At that 
time, no one, probably, would have predicted 
for either any great distinction above his fel- 
lows. 

As to religious training we are told but little 
for either, but we get the impression that while 
Pasteur was surrounded by an atmosphere of 
strong Roman Catholic piety, Darwin had the 
ordinary and conventional religious training of 
a Church of England family. 

In his nineteenth year Darwin is uncertain 
of his career, giving his father anxiety, and 
shifting from would-be physician to clergyman. 
He goes to Cambridge and, though to be a 
clergyman, drifts into a sporting set which 
sometimes drinks too much. No word is ever 
said about the want of money. Pasteur in his 
nineteenth year has just taken his baehelier 4s 
lettres and has become a kind of sub-master 
in the college of Besangon. He was by this 
time in deadly earnest — too earnest. Unselfish- 
ly and bravely he offers to pay for his sister’s 
schooling, though earning only 24 francs a 
month. 

At 22, when American boys leave college, 
Darwin begins his real life work— engaging to 
go on the Beagle and giving up medicine and 
divinity. At 22 Pasteur is in training at the 
Ecole Normals and teaching his old father 
science. 

At 30, Pasteur is three years married and 
deep in his researches on the tartrates. At 
30, Darwin marries and writes up his Beagle 
Journal, a geologist and recognized as a good 


man of science but hardly as yet for original 
work. 

At 40 (1849) Darwin is engaged in “the 
slow journey towards the origin of species.” 
At 40 (1862) Pasteur had studied fermentation 
of beer and vinegar. Was elected to the 
Academy and advised by B&lard and Dumas 
to give up crystallography and prosecute his 
studies of ferments. 

At 50 (1859) Darwin published his “Origin 
of Species.” At 50 (1872) Pasteur, like Luther, 
propounded his theses in the fire of controversy. 

At 60 (1869) Darwin is now fighting, too. 
At 60 (1882) Pasteur is triumphant. 

At 70 (1879) Darwin is practically triumph- 
ant At 70 (1892) Pastur is completely trium- 
phant 

Pasteur, more intense, impatient, more en- 
thusiastic, more conscientious, 'became serious 
earlier, achieved earlier, married earlier, won 
distinction earlier, aroused controversy earlier, 
triumphed earlier, but did not die earlier. Pas- 
teur had better health (the first wealth is 
health) though once almost killed by over- 
work. 

For 'both the non-eileot of environment. 

For both industry, concentration, struggle. 

For both natural law in place of mystery. 

For Pasteur, minutea, laboratory, precision. 

For Darwin, broad principles, masses of evi- 
dence, field work, less laboratory. 

For Pasteur, “the infinitely little.” 

For Darwin, the continuing development of 
mankind. 

Both Darwin and Pasteur were fortunate in 
bringing out their great ideas at the right time. 
(Agnosticism in medicine, agnosticism in cos- 
mology). The world was tired of super- 
naturalism and ready for naturalism. It was 
tired of confusion and ignorance concerning 
disease, and eagerly embraced the germ theory. 

The fame of Darwin has grown greater with 
the passing yeans. Darwinism has already 
become merged and may one day become sub- 
merged in the broader doctrine of evolution, of 
which it was the forerunner. Pasteur’s name, 
curiously enough, is popularly best known in 
pasteurization, a process of applied science 
employed long before his day under other names 
and no name, but first made rations! and 
scientific by him. But Pasteur’s original ideas 
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and discoveries have spread like an infection 
until to-day they cover the earth. 

Darwin, the master of the organic world, 
sleeps near Newton, the master of the inorganic, 
in the great Abbey, among the most famous of 
his race. Pasteur rests alone in the chapel of 
his laboratory. The world claimed Darwin's 
body to place among its great ones. Science 
kept Pasteur's for its own. Both dwell for- 
ever among the immortals. The last half of 
the nineteenth century may wefll be called their 
age — the Age of Darwin and Pasteur. 


EDWARD EMERSON BARNARD 

Thk death of E. E. Barnard on February 
6, 1923, brought to a close a life and a career 
which were at once among the most notable 
and the most inspiring recorded in the annals 
of American science. The loss will be felt 
almost as keenly in every country where science 
is cultivated and loved. Here and there in 
every generation there breaks through the 
magma of our common day a man whose mind 
is lighted and whose will is energized by a ray 
of genius. Such a man was he. The manner 
in which Nature chooses her sparking points 
and brings together the unusual elements of 
personality which make a marked man is only 
beginning to be recognized. 

The outward circumstances of Mr. Barnard's 
life are so well known to most readers of 
Science that recitation of them is barely neces- 
sary. Even to himself as he struggled and 
won there must have come often the thrill of 
romance. To others, unacquainted with the 
details of his heroic struggle, he personifies in 
his life the freedom, the opportunity, the vigor 
and love of action inherent in our great 
democracy. Sketches and books will be written 
about him. No better, investment in person- 
ality could be made than to render the facts 
and circumstances of his life and work easily 
accessible to the boys and girls of our oorntry, 
whom he loved so well and believed in so fer- 
vently. 

Mr. Barnard was born in Nashville, Ten- 
nessee, December 16, 1857, and died in his 
home near the Yerkes Observatory in the even- 
ing of February 6, 1928. His father died be- 
fore he was born and his mother in 1884. One 
brother survives him. His early education was 
given him by his mother. His work as a boy 
helper in the photographic studio of the 


brothers Calvert in Nashville and the loan of 
Dr. Thomas Dick's book, “The Practical As- 
tronomer,” combined to stir his imagination 
and direct his attention toward the subject 
which was to become his lifelong and sole pas- 
sion, astronomy. The acquisition of a five- 
inch telescope in 1877 led him on in his study 
of the celestial objects, notably Jupiter. In 
this year the annual meeting of the American 
Association for the Advancement of Science 
was held in Nashville and he became a mem- 
ber. On January 27, 1881, he married Miss 
Bhoda Calvert, the gentle sister of his em- 
ployers, whose life became devoted most com- 
pletely to solicitous care for her husband and 
whose death came less than two years before 
his own. 

On the morning of May 12, 1881, he found a 
faint comet in the field with Alpha Pegasi and 
after observing it again the next morning he 
telegraphed the discovery to Mr. Lewis Swift, 
of Rochester, N. Y., a veteran comet-seeker. 
In spite of diligent search by both of these men, 
and by others, no further trace of it was ever 
found. Either just before or after this experi- 
ence Mr. Barnard began his systematic search 
for comets and on September 17 he was re- 
warded by finding the comet which is known 
as Comet VI 1881. Before he left Nashville 
to join the newly organized staff of the Lick 
Observatory on Mount Hamilton in California 
he had discovered nine new comets. He later 
found seven more, bringing his total up to 
sixteen. One of these he found by photog- 
raphy on October 12, 1892, the first ever found 
in this manner. 

His early discoveries and his earnestness and 
zeal attracted the attention of the chancellor 
and the instructors of the recently established 
Vanderbilt University at Nashville. In 1883 
he was offered a fellowship at Vanderbilt and 
was given such sympathetic assistance that by 
tutoring and studying day and night he was 
able to graduate in 1887. During this time he 
was in charge of the university's six-inch tele- 
scope. In 1889 he received the A.M. degree 
of the University of the Pacific, in 1898 the 
degree of Sc.D. from his alma mater and in 
1909 the degree of LL.D. from Queen’s Uni- 
versity, Kingston. 

At the Lick Observatory his association with 
Sherburne Wesley Burnham cemented a 
friendship which lasted for life. Mr. Burn- 
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ham, his senior by nineteen years* was already 
at that time a famous observer whose kindly 
interest was reoiproeated by the greatest ad- 
miration on the part of the younger man. 
When the Terkes Observatory of the Univer- 
sity of Chicago was organised in the middle 
nineties, both became professors of practical 
astronomy on its staff and remained so, Mr. 
Burnham until he retired in 1914 at the age of 
seventy-five and Mr. Barnard until his death. 

While at the Lick Observatory he continued 
his visual work on comets and the planets and 
developed the methods of photographing oomets 
and the star clouds and nebulosities of the 
Milky Way. Then, on September 9, 1892, he 
glimpsed the diminutive inner moon of Jupiter, 
with the thirty-six inch refractor, confirmed his 
observation on the following nights and in a 
few weeks be had convinced an incredulous 
world of astronomers that Jupiter has a fifth 
satellite which is unique in its location and 
behavior as well as most difficult to see on 
account of its close proximity to its brilliant 
master. 

Almost immediately, recognition for this re- 
markable discovery was given him, when, be- 
fore the year was out, the French Academy of 
Sciences voted him the L&lande Medal, follow- 
ing up its growing admiration of his feat by 
giving him the Arago Medal in 1893. In 1897, 
formal recognition of this discovery and of his 
other work came from the Royal Astronomical 
Society of London in the shape of its gold 
medal. Later, in 1900, the French Academy 
again honored him with the Janssen Gold 
Medal. Then, in 1906, the Astronomical So- 
ciety of France presented him its Janssen 
Medal and in 1917 the Bruce Gold Medal of 
the Astronomical Society of the Pacific was 
awarded him for his long and notable activity. 
Only the year before, he had added to his list 
of discoveries the faint star in Ophinchus, 
which has the largest known proper motion, 
10.3 seconds of arc a year, and a parallax ex- 
ceeding half a second of are. He was a mem- 
ber of the National Academy, the American 
Philosophical Society and the American Acad- 
emy of Arts and Letters. Since 1914 he was a 
trustee of the Benjamin Apthorp Gould Fund 
and an associate editor of the Astronomical 
Journal. 

Like his great friend Burnham a tireless 


worker, he was most unlike him in the distribu- 
tion of his efforts. Mr. Burnham concentrated 
on two allied lines of work, orbital motions 
and proper motions of stars. Mr. Barnard’s 
published observations encompass every type 
of object in the sky. While thoroughly philo- 
sophic in his method and in his attitude of mind 
his interest was in discovery and description 
rather than in theory. His published articles 
and notes number more than eight hundred 
and forty. Here, to mention a few, are an- 
nouncements of oomets ; positions, photo- 
graphs and drawings of these fascinating ob- 
jects, which never ceased to thrill him, and of 
surface details of the planets; measures of 
sices and positions of primaries and satellites; 
exhaustive light curves of nova and of variable 
stars, for one of which, at least, be gave the 
period to such a degree of accuracy that he 
was wont to say it could be used as a funda- 
mental clock, in somewhat the same manner 
that Mr. Michelson’s wave-length of the red 
line of cadmium can be used as the standard 
of measurement of length; long lists of aurora 
with dates and descriptions; discussions of 
meteoric trails and methods of defining them 
precisely ; discussions of the technique of pho- 
tography and the performance of lenses; 
measures of difficult and important double 
stars like Sirius and Procyon; the parallax of 
Krdger 60 from miorometric measures; a long 
series of micrometric measures of position of 
Eros in 1900-1901; magnificent photographs of 
terrestrial cloud forms which have found their 
way into treatises on the atmosphere of the 
earth; a masterful biographical appreciation 
of his friend Burnham; photographs and 
description of the solar corona obtained in the 
three total eclipses which he observed, in Cali- 
fornia, 1889, North Carolina, 1900, and 
Wyoming, 1918 j 1 observations of the Zodiacal 
Light, the Gegeaeehein, which he discovered 
independently in 1883, and the luminous night 
hase. Volume XI of the Publications of the 
Lick Observatory is made up of his photo- 
graphs of the Milky Way and of comets taken 
at Lick and his notes and deseriptions of them. 

x All his preparations and the longest journey 
he ever made to observe a total eclipse of the sun 
were in vain when bad weather obeoured the sun 
at the critical time in the Sumatra eclipse of 1901. 
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Up to within less than a week of his death, 
while in bed, he worked with his invaluable 
assistant, Miss Mary Boss Calvert, upon the 
text of his “Atlas of the Milky Way” from 
negatives taken at the Yerkes Observatory and, 
for some of the more southerly fields, at Mount 
Wilson during a stay of some months at that 
observatory in 1905, This atlas, which he had 
hoped bo finish during the present year, will 
be published by the Carnegie Institution of 
Washington. His close study of these mag- 
nificent photographs led him to distinguish 
sharply between what be held were vacant 
spaces in the galaxy and those due to opaque 
masses of matter lying on the near side of the 
star clouds. His great series of triangulations 
with the micrometer on many of the globular 
clusters were continued for a quarter of a cen- 
tury and will be published in due time. When 
he began them he expected to find internal mo- 
tions within a few years, but, as he measured, 
his universe grew larger and even with the 
great Yerkes telescope he was able to find the 
slightest traces of motion only for a very few 
stars. His one hobby was his orchard, where 
he fought valiantly and scientifically the pests 
which would rob him of his fruit His eye was 
keenly open to terrestrial nature about him and 
he never wearied in telling the beauty of the 
swelling bud, the marvelous structure of the 
oak ball, the mysterious career of the Cicada 
septendicem or the adaptation of form to mode 
of life of the lowly chigger. 

Observing with a large telescope was to him 
as a sacrament and with his highly varied pro- 
gram of observation he would persist under 
atmospheric conditions which compelled other 
observers to desist. When he lectured, as he 
did often and well, he was not at ease until he 
became so completely engulfed in the flow of 
his presentation that his self -consciousness left 
him. 

More than most men, he was beloved by his 
fellows for his unselfish charm. We, who have 
lived with him for many years, miss his light 
footfall in the corridor, his friendly smile and 
his charitable counsel. 

Astronomy, which gave him his greatest 
pleasure in life, was herself immeasurably en- 
riched by his restless activity for nearly half 
a century. 

Ouvna J. Lee 


SCIENTIFIC EVENTS 

THE HABER PROCESS* 

The lecture delivered by Professor F. Haber 
on the award of the Nobel Prise at Stockholm 
on June 1, 1920, is printed in Die Naturwissen- 
schaften for December 8. Professor Haber 
dealt first with the work done on the synthesis 
of ammonia before his first research in 1905. 
Practically nothing of importance had come to 
light, and the very small yields at ordinary 
pressures did not hold out mueh promise of 
technical application. 

The early experiments of Haber, like most 
of those which have served as the foundations 
of great industrial undertakings, were made 
with a purely scientific object, and with no 
technical applications in view. The results 
obtained, however, soon made it clear that the 
basis of an important technical process could 
be found in ammonia synthesis, and further 
work was undertaken with this end in sight. 

In 1908 the Badische Gesellschaft placed at 
Haber’s disposal all the means requisite for 
the further progress of the research on the 
synthesis of nitric oxide in the electric arc 
which he had begun in 1907, but his proposal 
to undertake research on the synthesis of am- 
monia was received with open doubts as to the 
potential value of the method. The nitric oxide 
syntheses, in cooled arcs under reduced pres- 
sure, and in flames and explosions, were not 
found suitable for technical application, and 
attention was then turned to the stone which 
the builders had rejected. The judgment of 
the technical chemists of the Badische Gesell- 
schaft had been at fault, since ammonia syn- 
thesis was ultimately a very real solution of 
the problem of the economic utilisation of 
atmospheric nitrogen. 

Ramsay and Young in 1884 had found that 
with nitrogen and hydrogen in presence of iron 
at 800° 0. no ammonia was produced. This 
was found to be incorrect, and traces of am- 
monia were detected. Other catalysts were 
tried, and from the results it was evident that 
an equilibrium state was attained, from which 
it was possible to calculate the yields at other 
temperatures and pressures. No further 
progress was made, however, since it was 
judged by the technical experts to be impos- 

* From Nature. 
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sihle to carry out the reaction on the large 
wale at the temperatures required under the 
very high pressures indicated by the calcula- 
tions. 

In 1906 measurements under pressure were 
for the first time carried out by Nernst and 
Jellinek (these are not referred to by Haber), 
and in 1908 Haber in conjunction with Dr. 
Le Rossignoi began experiments at higher 
pressures. The work of Le Rossignoi (a Brit- 
ish subject) ib spoken of with great approba- 
tion, although his part in the achievement of 
success has perhaps not always received full 
credit in some quarters. The technical chem- 
ists were still unfavorably inclined towards the 
process, although practical yields had now 
been reached. By the use of new catalysts the 
temperature was lowered to 500-600° under a 
pressure of 200 atmospheres. In 1913 the 
process was taken up by the Badische Gesell- 
schaft, but an account of the main scientific 
results was also published. * The work of Dr. 
Bosch speedily led to the successful introduc- 
tion of the synthetic ammonia process, and in 
the period 1013-1920 the capacities of the Ger- 
man factories rose from nil to 35,000 tons per 
annum in 1914, 850,000 tons in 1918 and 
1,500,000 tone in 1920. 

INTERNATIONAL SCIENTIFIC COOPERA- 
TION 

Thebe committees appointed by the Com- 
mission on International Intellectual Coopera- 
tion of the League of Nations held sessions in 
Paris at the end of December, namely, the 
committee on bibliography, the committee on 
matters pertaining to universities and the com- 
mittee delegated to study into the question of 
intellectual ownership. 

A report in the Journal of the American 
Medical Association states that the committee 
on bibliography is engaged in the coordination 
of bibliographic enterprises undertaken in the 
various countries, with a view to avoiding du- 
plication of effort and assuring to scientists 
and investigators the advantages of a complete 
bibliography easily accessible. The committee 
on university matters is dealing with various 
questions relative to the organization of the 
international congress of universities. The 
committee, however, recognizes the fact that 
political conditions will not permit the oon- 
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vening of such a congress at present But it is 
possible to take up at once an extended inquiry 
into the best means of bringing about a co- 
operation between the universities. Oppor- 
tunity is offered also for the discussion of 
kindred questions, such as the publication of 
an annual catalogue containing a list of all the 
courses given in the universities of the world, 
and the creation of a bureau of information 
pertaining to universities. 

The committee on intellectual ownership is 
studying more particularly the question of the 
extension of authors’ rights in the field of 
science, so as to secure to the individual scien- 
tist and the field of science represented by his 
country a more adequate participation in the 
benefits arising from the utilization of his dis- 
covery. At present the system of patents pro- 
tects only the inventor of the industrial appli- 
cation of a scientific discovery. The mathe- 
matician, the physician, the chemist and the 
biologist, whose scientific discoveries made pos- 
sible the invention, derive no benefit either for 
themselves or for their laboratories from the 
utilization of their works. At the instance of 
the chairman, M. Bergson, the committee dele- 
gated M. Rufflni, professor in the University 
of Turin, to draw up a plan which, subject to 
the approval of the commission on intellectual 
cooperation and the council of the League of 
Nations, might be used to establish the juridical 
principles for international protection of sci- 
entific discoveries. Such a plan might serve 
later as the basis for drafts of laws which, with 
the necessary modifications, might be presented 
to the parliaments of the various countries. 
With this object in view, M. da Torres y 
Quevedo, of Madrid, was designated to study 
the possibilities of applying, in a practical 
way, the juridical principles and the sugges- 
tions for legislation contained in the document 
to be drawn up by Ruffini. 

RESEARCH SERVICE TO THE INDUSTRIES 
OF MICHIGAN 

University extension service to the manu- 
facturing and technical interests of the state 
is being introduced to the Michigan manufac- 
turer through the issuing and distribution of a 
booklet explaining the purpose and facilities 
of this special department. 

Professor A. E. White, director of this de- 
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tMurtment, has been investigating the problems 
of the state’s industries and his purpose is to 
put the facilities of the various university 
laboratories ft the service of Michigan manu- 
facturers. Through this service trained spe- 
cialists in practically all phases of research 
work will be available to the manufacturer. 
The large and complete technical library of the 
university will also be at the disposal of any 
one having special problems. 

It is believed that there is a definite need for 
a research service of this kind, and that many 
Michigan industries will avail themselves of the 
sendee as in many cases the type of research 
which is necessary may be conducted only with 
expensive equipment such as is contained in 
many of the university’s laboratories. 

The types of service of this department are 
of three kinds. The library service, in addition 
to making available the scientific library, is 
prepared to make photostat prints, write trans- 
lations and do other work of a like nature. 
The second division of the service is for the 
study of problems requiring an ultimate 
though not immediate answer. The third is 
for the investigation of problems which require 
the full time service of one or more persons 
for a period of six months or longer. This 
includes the chemical and physical tests. 

The problems which may be studied through 
the department with the present facilities are 
grouped under the following specific types of 
service : aeronautics, automotive equipment, 
ceramics, design of special machinery, electric 
transmission and distribution, fuels, heating, 
ventilating and illumination, hydraulics, ma- 
chine shop practice, power plants and their 
equipment, radio and telephony and tests of 
building and engineering materials. 

PUBLIC LECTURES OF THE CHICAGO SEC- 
TION OF THE AMERICAN CHEMICAL 
SOCIETY 

The Chicago Section has launched an ag- 
gressive campaign to popularise chemistry by 
choosing speakers, and by advising various 
civic, social and cultural organisations in the 
city that these men and women are willing to 
talk to them about chemistry. Two letters have 
been sent out; the first to speakers, advising 
them as to the best methods of making popular 
addresses, and the second to organisations 


which the section believes will entertain the 
idea of learning some of the modern facts 
about chemistry. Below is the list of speakers 
chosen for this work : 

0. L. Wendt, Ph.D., chief research chemist, 
Standard Oil Company of Indiana; former pro- 
fessor of chemistry, University of Chicago. 

W. Lee Travis, Ph.D., head of the chemistry 
department of Northwestern University; devel- 
oper of war gas known as 4 * Lewisite. 1 9 

David Klein, Ph.D., technical director at. the 
laboratories of Wilson and Co. ; formerly as- 
sistant professor at the University of Wisconsin; 
state chemist of Illinois; specialist in the use of 
internal glandular extracts in medicine. 

Otto Eisenschiml, head of the Scientific Oil 
Compounding Company: “Chemistry as a 
career . 9 9 

Julius Stieglitz, Ph.D., head of department of 
chemistry of the University of Chicago: “Chem- 
istry in everyday life.” 

Mrs. L. F. Supple, assistant professor of textile 
chemistry at Lewis Institute: “The chemistry of 
cloth. ’ 9 

P. N. Leech, Ph.D,, laboratories of the Amer- 
ican Medical Association: “Home remedies — 
their use and abuse . 99 

G. A. Menge, Ph.D., consulting chemist: “Milk 
— -its various available forms and their relative 
merits . 9 f 

H. E. Barnard, Ph.D., director American 
Bakers Institute ; formerly state food commis- 
sioner of Indiana; “The bread of life — its rfile 
in nutrition.” 

1. K. Bussell, editor of Baking Technology ; 
formerly on editorial staff of the New York 
Evening Mail: “Pasteur, the chemist.” 

F. L. Dunlap, Sc.D., consulting chemist; for- 
merly associate chief, United States Bureau of 
Chemistry: “What do we know about flour t” 

a S. Miner, consulting chemist; head of the 
Miner Laboratories : 4 4 The chemist in the courts. ' ’ 

W. D, Harkins, Ph.D,, professor of chemistry, 
University of Chicago : ( 1 ) 44 Radioactivity ”; (2 ) 

4 4 The building of atoms.” 

J. A, Hynes, chief chemist of the United States 
Customs Service at Chicago: 4 4 Reminiscences of 
a customs house chemist.” 

G. W. Hoover, M.D., chief, Chicago Station, 
United States Bureau of Chemistry: 4 4 Food and 
drug frauds.” 

E. H. Volwiler, Ph.D., chief chemist, Abbott 
Laboratories: 4 4 Coal tar in medical science.” 

W. D. Richardson, chief chemist, Swift and 
Company: “Vitamines in everyday diet.” 

L. M. Tolman, chief chemist, Wilson and Com- 
pany: “Shortening fats and household economy.” 
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J. J. Vollertson, chief chemist, Morris and Com- 
pany; “The chemist in the packing house. " 

William Hoskins, consulting chemist; dean of 
Chicago Chemists; head of Mariner and Hoskins: 
“Beodniseenoes of a consulting chemist; snow 
crystals." 

B. E. Doolittle, chief, Central District, United 
States Bureau of Chemistry: “Food Poisoning. " 

Katharine Blunt, PhJX, associate professor, 
home economics, University of Chicago: “Chew- 
istry in domestic science. ’ 1 

William D. McNally, chief chemist, coroner's 
laboratory, Chicago: “Chemistry in the coroner's 
office. ' ’ 

H. N. McCoy, Ph.D., director, Lindsay Light 
Company; formerly associate professor of chem- 
istry, University of Chicago: “Development of 
the electric light." 

F. C. Whitmore, Ph.D., professor of organic 
chemistry, Northwestern University: “Organic 
chemistry and public health.' ’ 

J. B. Cliittiok, Pharm.D., chief chemist, Jaques 
Manufacturing Company; formerly associate pro- 
fessor of chemistry, Highland Park College, Iowa: 
“Chemistry of baking powders." 

B. C. Coleman, chief chemist and general man- 
ager Economy Fuse Company; “Chemistry of 
paints and varnishes. ’ 9 

Max Henius, Ph.D., formerly co-head of the 
Wahl-Henlus Institute: “Chemistry of fermenta- 
tion." 

ORGANIZATION OF SCIENTIFIC MEN IN 
THE NORTHWEST 

Ik Spokane a meeting of people interested 
in the advancement of science was held at a 
banquet at the Davenport Hotel, on the evening 
of February 9. Thirty-six sat at the table. 
Representatives from the science faculties at 
Washington State College, University of Idaho, 
State Normal School at Cheney, Whitworth 
College, Spokane University, North Central 
High School and the Lewis and Clark High 
School were present besides a number of 
others. Mr, L. C. Armstrong, secretary of the 
Columbia Section of the American Institute of 
Mining and Metallurgical Engineers, presided. 
Discussion brought out clearly the need of an 
organization with a meeting center in the 
northwest. Only nine people from the four 
northwest states out of an American Associa- 
tion for the Advancement of Science member- 
ship of about three hundred attended the 
Boston meeting. Letters were received from 
President Evermann and Secretary Sargeant, 


of the Pacific Division, and Secretary Living- 
ston, of the American Association, as also 
from Chancellor Brannon and President Clapp, 
of the University of Montana; President Hol- 
land, of Washington State College, and Pro- 
fessor Brode, of Whitman College, who were 
unable to attend. A committee consisting of 
Dr. M. A. Angell, of Idaho University; Dr. 
Frederick Heald, of Washington State College; 
Dr. Geo. W. Hess, of Whitworth College ; Miss 
Elizabeth L. Martin, of Cheney State Normal 
School; Superintendent 0. C. Pratt, Spokane 
pnblic schools, and Mr. Frederick Keller, 
mining engineer, were appointed to draw up 
plans for a permanent organization to be re- 
ported at the time of the meeting of the Inland 
Empire Education Association in Spokane the 
first week in April. Letters have been sent 
out by the chairman and secretary of the pre- 
liminary meeting to a large number of scien- 
tists residing in the territory of the “Inland 
Empire Association” advising them of this 
committee and asking them to communicate 
their ideas to the committee on the type of 
organization which would best serve the inter- 
ests of this region. Two types were discussed 
at the meeting; first, a division of the Amer- 
ican Association or a section of the Pacific 
Division; second, an organization of the 
familiar academy of science type which would 
furnish a means of publication of matter of a 
regional nature. An organization combining 
both features was suggested by Secretary 
livings ton. Thoma8 

Secretary 

NEW HAVEN MEETING OF THE AMERICAN 
CHEMICAL SOCIETY 

The sixty-fifth general meeting of the Amer- 
ican Chemical Society will be held at New 
Haven from April 2 to 7. 

A symposium on “Motor fuels” will be held 
jointly by the Division of Petroleum Chem- 
istry and the Section of Gas and Fuel Chem- 
istry. The results of various investigations as 
to the worth and quantity obtainable of alcohol 
blends, new methods of producing gasoline 
from petroleum and natural gas, work in 
blends of benzol and kerosene and other blends 
will be reported. Papers will be presented 
also covering discoveries in regard to anti- 
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knock compounds, more efficient earburetion 
and other subjects which have a direct 
bearing on the problem of keeping the sup- 
ply of motor fuels of all kinds equal to the 
demand. 

The Division of Dye Chemistry has arranged 
for a symposium on “The coal tar dye industry 
in the United States prior to 1014.” Nutri- 
tion will be discussed in the meeting of the 
Division of Biological Chemistry, which will 
hold a symposium on that subject. Attempts 
to isolate and get a better understanding of 
vitamines will be reviewed. Agricultural 
chemists have arranged a symposium on 
“Insecticides and fungicides” at the meeting 
of the Division of Agricultural and Food 
Chemistry. 

Chemical problems involved in the produc- 
tion of artificial silk paper, gun cotton, smoke- 
less powder, celluloid and pyroxylin lacquers 
will be discussed in various papers to be pre- 
sented before the Division of Cellulose Chem- 
istry. This division will deal particularly with 
recent achievements in the artificial silk indus- 
try at a symposium on “Oxycellulose, cellulose 
hydrate and hydrocellulose.” The Division of 
Rubber Chemistry will honor the memory of 
Charles Goodyear, who, by his pioneer work 
on the vulcanization of rubber, made possible 
the rubber industry to-day. 

Among those who have accepted invitations 
to speak at the general sessions of the society 
are Secretary of War John W. Weeks and Dr. 
Francis P. Garvan, president of the Chemical 
Foundation. 

The dedication of the Sterling Chemistry 
Laboratory, of Yale University, will be held 
on Wednesday, April 4, at which members of 
the chemical society will be guests of the uni- 
versity. Chemists of international note who 
will be present and take part in the dedication 
exercises and also in the chemical society meet- 
ings will be Professor W. L a sh Millet, of 
Canada; Professor G. Urbain, of France; Pro- 
fessor F. G. Donnan and Principal J. C. 
Irvine, of England; Professor G. Bruni, of 
Italy; Professor A. F. Holloman, of the Neth- 
erlands, and Professor The. Svedberg, of Scan- 
dinavia. Professors M. Gomberg, G. N. Lewis 
and A. A. Noyes, among others, will represent 
the United States. 


SCIENTIFIC NOTES AND NEWS 

Db. Edouibd Bzxjamih BahjLAUD, director 
of the Paris Observatory, has been given the 
Bruee gold medal, awarded by the Astronom- 
ical Society of the Pacific. The presentation 
was made on February 27 by Myron T. Her- 
rick, the American ambassador. 

Thu Nichols medal of the American Chemi- 
cal Society has been awarded to Thomas 
Midgley, Jr., head of the fuel section of the 
General Motors Research Corporation labora- 
tories at Dayton, Ohio. The medal will be 
p re s en ted in New York on Mar ch 9 by Dr. 
C. A, Browne, chairman of the New York sec- 
tion. Professor Wilder D. Bancroft, of Cornell 
University, will deliver an address on Mr. 
Midgley and his work. Mr. Midgley will re- 
view the effects of anti-knock compounds on 
gaseous detonation. 

At the meeting of the Franklin Institute 
ou February 21, Dr. Lee de Forest received 
the Elliott Cresson gold medal awarded to him 
for his invention of the three-electrode audion. 
In presenting Dr. de Forest for this award, 
his invention was characterized as one of the 
most important ever made in the field of the 
electrical transmission of intelligence and one 
which through its development has marked a 
profound revolution in the art of radio com- 
munication. 

Two hundred members of the California sec- 
tion of the American Chemical Society at- 
tended dinner at the Hotel Bellevue, San 
Francisco, in honor of Professor E. C. Frank- 
lin, president of the American Chemical So- 
ciety. Dr. Carl L. Alsberg, local c hairm a n , 
presided, and Professor John M. Stillman was 
toastmaster. Addresses were made by Pro- 
fessors Leuschner and O’Neill, of the Univer- 
sity of California; C. B. Gronsky, representing 
the Engineers’ Society, and Dr. Alonzo E. Tay- 
lor and William L. Burdick, of Stanford Uni- 
versity. Congratulatory letters and telegrams 
from many educators and chemists were read. 

Tax trustees of the University of Wyoming 
have passed the following resolution: “Be it 
resolved, that in recognition of the loyal and 
efficient service given to the University of Wy- 
oming during the past five years by Dr. Aven 
Nelson, we, the members of the board of trus- 
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tees, express our appreciation of his untiring 
efforts toward the development and growth of 
this institution, and that we do hereby confer 
upon him the title of president emeritus of 
the University of Wyoming.” Dr. Nelson is re- 
suming his work as professor of botany. 

As a result of the International Engineering 
Congress in Rio de Janeiro, the following 
North American engineers were elected to 
membership in the Club de Engenharia; 
Corresponding members: Josiah E. Spurr, 
editor of the Engineering and Mining Journal- 
Press; Louis J. Hirt, engineer, Pearson Engi- 
neering Corporation. Honorary members: 
Verne L. Havens, director Ingenieria Interna- 
tional; A. W. K. Billings, Canadian and Gen- 
eral Finance Committee, Ltd.; Edward Weg- 
mann, consulting engineer; Samuel M. Vau- 
clain, president Baldwin Locomotive Works; 
Calvin W. Rice, secretary of the American 
Society of Mechanical Engineers. 

Dr. Rudolph Matas, of New Orleans, pro- 
fessor of surgery in Tulane University of 
Louisiana, has been notified of his election to 
membership in the Royal Academy ef Medi- 
cine, Barcelona, Spain. He has also recently 
been elected a corresponding member of the 
Society Nation ale de Chirurgie de Paris. 

The Journal of the American Medical As- 
sociation reports that Dr. Juan Guiteras is 
living a quiet, rural life since his retirement 
from the charge of the national public health 
service in Cuba. On the occasion of the recent 
Sixth Latin-American Medical Congress at 
Havana, the Sociedad de Estudios Clinicos pre- 
sented Dr. Guiteras with a gold medal as a 
tribute to his distinguished services to science. 
The address on the presentation of the medal 
was by Dr. Vicente Pardo Castello, followed 
by one of the delegates from Brazil to the 
congress. They spoke of Dr. Guiteras's work 
on yellow fever and his trip to Africa in 1916 
to study epidemics under the auspices of the 
Rockefeller Foundation, and especially of his 
share in reducing the death rate from tropical 
diseases, not only in Cuba but also throughout 
the world. 

The Italian Association of General and Ap- 
plied Chemistry has appointed a committee 
under the presidency of Senator P. Ginori Con- 
ti, to arrange a celebration in honor of the 


seventy-fifth anniversary of Professor and 
Senator E. Paterad. As a permanent memo- 
rial of the occasion, the eommittee has decided 
to establish a memorial fund for the “Patexud 
medal” which will be conferred annually upon 
the author of the most important contribution 
to chemistry, regardless of his nationality. In 
order that the endowment of this medal may 
be given an international character, the com- 
mittee welcomes contributions from the chem- 
ists of the world in support of the me da l . 
Subscriptions from American chemists may be 
forwarded to the Division of Chemistry and 
Chemical Technology of the National Research 
Council, Washington, D. C., for transmission 
to the Italian committee. 

A Spanish journal gives a list of more 
than one hundred towns in Spain which have 
renamed a street in honor of Professor R&mdn 
y CajaL Some have installed large artistic 
tablets to designate the street. 

Professor Heubner, the senior German pe- 
diatrician, who for many years was head pro- 
fessor of pediatrics on the University of Ber- 
lin Medical Faculty, and who, since his re- 
tirement, has been living in a suburb of Dres- 
den, celebrated on January 21 his eightieth 
birthday. 

Owing to a severe illness arising from a 
wound received during the war in France, Sir 
T. W. Edgeworth David has resigned his posi- 
tion as president of the Australian National 
Research Council His place has been filled 
by the election of Dr. Orme Masson, professor 
of chemistry in the University of Melbourne. 
Professor David continues to serve the council 
as vice-president. 

Da Hubert Wok has been transferred 
from the office of postmaster general to be- 
come secretary of the interior, succeeding Al- 
bert B. Fall, whose resignation became effec- 
tive on March 4. 

A joint resolution has been passed by the 
Senate and the House of Representatives re- 
appointing Mr. Henry White as a regent of 
the Smithsonian Institution, appointing Mr. 
Frederic A. Delano to suooeed the late John 
B. Henderson, and Mr. Irwin B. Laughlin to 
succeed the late Alexander Graham Bell. 

The Rockefeller Foundation announces that 
it has elected to its board of trustees Dr. Ray 
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Lyman Wilbur, president of Stanford Univer- 
sity, California, and William Allen White, 
writer and newspaper editor, of Emporia, Kan- 
sas; and to membership on its International 
Health Board, Dr. David L. Edaall, dean of 
the Harvard Medical School. 

Mb. George W. Hoover, chief of the Chicago 
station of the Bureau of Chemistry, has been 
appointed chief of the newly created Drug Con- 
trol Laboratory. Mr. M. W. Glover, who has 
been in charge of the office of drug adminis- 
tration, has been recalled to the U. S. Public 
Health Service, and Dr. L. F. Kebler, chem- 
ist in charge of the Division of Drugs, has 
been promoted to the position of chemist in 
charge of special collaborating investigations 
and will direct the work involved in the en- 
forcement of the Postal Fraud Law. 

0. D. Street, general manager of distribu- 
tion of the Western Electric Company, has 
been elected a vioe-preeident of the McGraw- 
Hill Company. He will have executive charge 
of Electrical World , Electrical Merchandising , 
Journal of Electricity and Western Industry , 
Industrial Engineer, Electric Railway Journal 
and Bus Transportation. 

Dr. H. C. Cooper, formerly in charge of 
physical chemistry and electrochemistry at the 
College of the City of New York, has removed 
to Chicago to become director of the scientific 
department of Bauer and Black, manufactur- 
ers of surgical dressings, etc. 

W. F. Lantz has been appointed chief chem- 
ist at the plant of the Bethlehem Steel Com- 
pany, Bethlehem, Pennsylvania, to succeed A. 
D. Shankland. 

W. D. Richardson, chief chemist, Swift and 
Company; Paul Budnick, chief chemist, Ar- 
mour and Company, and L. M. Tolman, chem- 
ical director, Wilson and Company, constitute 
a committee of the Institute of American Meat 
Packers to find a chemist qualified for the di- 
rectorship of scientific research of the institute. 

The division of chemistry and chemical tech- 
nology of the National Research Council, Wash- 
ington, D. C., has named Dr. James R. With- 
row, professor of industrial chemistry at the 
Ohio State University, chairman of the Na- 
tional Research Council committee on the “Use 
of sodium compounds as a substitute for potas- 


sium compounds, both in scientific ax id indus- 
trial work.” Professor Withrow declined the 
position as chairman of thk committee four 
years ago because of the pressure of university 
work. 

Dr. Maximilian Toch has been invited to 
deliver a course of lectures as honorary pro- 
fessor of industrial chemistry at the Univer- 
sity of Peking and has tentatively accepted for 
the latter part of 1923 or the beginning of 
1324 . 

P. van de Kamp, chief assistant at the Ob- 
servatory at Groningen, Holland, has arrived 
at the University of Virginia, where he will 
start a year’s research at the Leander McCor- 
mick Observatory. 

Dr. Michael Siedlecki, formerly the rector 
of Vilon University and now a professor of 
zoology at Cracow, has been invited to lecture 
at Vassar College during the absence of Pro- 
fessor Cora Beckwith, who has been granted 
a year’s leave of absence. 

St, Louis University announces a series 
of lectures on “The physiology of the lym- 
phatics” to be given by Dr. Leon Asher, pro- 
fessor of physiology at the University of 
Berne. These lectures, five in number, will be 
delivered from March 5 to 9. 

Dr. E. V. Cowdrt, of the Rockefeller Insti- 
tute for Medical Research, will deliver the 
eighth Harvey Society lecture at the New 
York Academy of Medicine, on Saturday even- 
ing, March 10, 1923. His subject will be “The 
significance of the internal reticular apparatus 
of Golgi in cellular physiology.” 

Professor Daniel Starch, of Harvard Uni- 
versity, gave on January 20 an address at 
the United States Naval Academy at Annapo- 
lis on “The use and limitations of psychologi- 
cal tests.” 

Dr. Colin G. Fink, head of the division of 
electrochemistry of Columbia University, gave 
an address on the “Corrosion of the non- 
ferrous alloys,” at the meeting of the New 
Jersey Chemical Society on the evening of 
February 12. 

Da. Paul D» Mebioa, director of research 
of the International Nickel Company, ad- 
dressed a joint meeting of the Minnesota Sec- 
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tion, American Chemical Society and the North- 
west Chapter of the American Society for Steel 
Treating on February 19 at the Manufacturers' 
Club of Minneapolis. His subject was “Nickel, 
its metallurgical and industrial applications." 

On February 10 and 17, Dr. C, E. Seashore, 
of the University of Iowa and the National Re- 
search Council, conferred with the faculty of 
the University of Kentucky on the problems 
connected with the encouragement of scholar- 
ship among college students. Dr. Seashore 
also lectured at an open session of the Ken- 
tucky Chapter of Sigma Xi on his work in the 
study of musical talent. 

Dn. E. D. Ball, director of scientific work 
of the United States Department of Agricul- 
ture, gave a lecture on “The insect transmis- 
sion of plant diseases" before the Journal Club 
of the department of medical soology of the 
School of Hygiene and Public Health, Johns 
Hopkins University, on February 23. 

Dr. George T. Moore, director of the Mis- 
souri Botanical Garden, delivered the follow- 
ing addresses at Cincinnati on February 12 
and 13: Before the Blue Hydra Society of 
the University of Cincinnati, “Botany and 
business;” before the Cincinnati Chamber of 
Commerce, “The relation of the botanical gar- 
den to business and industrial life,” and be- 
fore the Cincinnati Chapter of the Wild Flower 
Preservation Society, “The relation of a bo- 
tanical gardefi to civic life, as illustrated by the 
Missouri Botanical Garden.” 

Professor Albert Stowell Flint, astrono- 
mer emeritus of the Washburn Observatory, 
University of Wisconsin, died on February 22, 
aged sixty-nine years. 

Dr, Walter S. Haines, for forty-six years 
professor of chemistry in Rush Medical Col- 
lege, died on January 27, aged seventy-two 
years. 

Dr. James Ritchie, Irvine professor of 
bacteriology at the University of Edinburgh, 
has died at Edinburgh, aged fifty-eight years. 

Nature reports that “the centenary of the 
death of Edward Jenner on January 26, 1823, 
was celebrated by the Academy of Medicine in 
Paris on January 23. A large meeting was 
held at the academy in the Rue Bonaparte, 
when the president, M. Chauffard, gave a short 
address, followed by a speech by M. Lucien 


Camus, and by communications cm the sub* 
jeet of vaccination from MM. Pierre Teissier, 
Jeanselme, d’Espine and Sir St Clair Thom- 
son. The busts of Jenner and Pasteur were 
placed on the right and the left of the plat- 
form. After the ceremony a number of me- 
mentoes of Jenner in the form of letters by 
him, and of old cartoons commemorating or 
deriding vaccination, were shown in one of 
the halls of the academy. Sir Ronald Ross, a 
foreign associate of the academy, who repre- 
sented the British Ministry of Health, handed 
in also a letter from the president of the 
Royal Society. Sir Almroth Wright, another 
foreign associate of the academy, was also 
present. After the ceremony the president and 
council of the academy, in honor of the com- 
memoration, gave a dinner.” 

The herbarium and library of the late Pro- 
fessor Elias J. Durand, who at the time of 
his death was chairman of the botany depart- 
ment of the University of Minnesota, have re- 
cently been purchased by Cornell University 
to be installed in the department of plant 
pathology of the New York State College of 
Agriculture. The herbarium, which contains 
over 12,000 specimens, consists almost exclu- 
sively of discomycetes, the group on which Dr. 
Durand was a recognised authority. 

Through the generosity of the Botanical 
Society of Pennsylvania purchases for the bo- 
tanical department of the University of Penn- 
sylvania have been made from Europe of val- 
uable collections of Cryptogams, especially 
Bryophytes. These increase manyfold the use- 
fulness of this part of the herbarium, previous- 
ly insignificant. Additions of this nature ap- 
proximate 4,000 specimens, with more to come. 
Further collections include donations from the 
universities of Copenhagen and Upsala; flow- 
ering plants from Scandinavia by Dr. J. W. 
Harahberger, from Mt. Rainier and the Selkirk 
Mountains by Dr. R. E. Cleland, from the 
Northwest Territories by Mr. R. Holroyd, and 
Algae and Bryophytes from the Selkirk Moun- 
tains and the Bay of Fundy region by Dr. W. 
R. Taylor. 

An International Geographical and Ethno- 
logical Congress will be held in Cairo, Egypt, 
in 1925. 

An International Air Congress win be held 
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in London from June 26 to 80 at the invita- 
tion of the British government under the presi- 
dency of the Duke of York. The Air Minis- 
try has arranged a pageant on June 30. 


UNIVERSITY AND EDUCATIONAL 
NOTES 

According to a new agreement between the 
board of permanent officers of the Yale School 
of Medicine and the corresponding boards of 
Yale College and the Sheffield Scientific School, 
admission to the combined course in either 
undergraduate school will be on a competitive 
instead of an automatic basis as heretofore. 
Those seniors will be eligible as candidates for 
the course whose scholarship standing during 
the junior year has been seventy-five or above, 
and who have satisfied the science and language 
requirements of the medical school. Their ap- 
plications, which are due before July 1, fol- 
lowing the completion of junior year, will, 
however, be considered in conjunction with all 
other applications, and the medical class chosen 
from the entire number of candidates. The 
Yale undergraduates who are admitted will 
take the entire first-year medical work and 
receive credit for the B.A. or B.S. degree. The 
degree of M.D. is awarded after three years* 
additional study. As only sixty students are 
admitted each year from several hundred ap- 
plicants, the decision to select all members of 
the first year class in the Yale School of Medi- 
cine on the same basis will interest pre- 
medical students throughout the country. 

Dr. W. A. White, superintendent of the 
Government Hospital for Insane at Washing- 
ton, D. C., announced the establishment of a 
school at St Elisabeth’s for the instruction 
of physicians in the treatment of mental and 
nervous diseases. 

Pbotessob D. H. Davis, of the department 
of geology of the University of Michigan, has 
accepted a professorship in the University of 
Minnesota. 

Dr. Edward A. Doist has been appointed 
professor of biochemistry at St Louis Univer- 
sity, the appointment to take effect on August 
1, 1928. Dr. Dotsy is at present associate pro- 
fessor of biochemistry at the Washington Uni- 
versity School of Medicine. 


Dr, J. C. M. Brsktako has been appointed 
lecturer in physics at Manchester University. 


DISCUSSION AND CORRESPOND- 
ENCE 

THE FEEDING POWER OF PLANTS 
Ik a recent paper in Science 1 under the 
caption quoted above, Mr. Truog elaborates 
and supplements the discussion of his theory 
on the “feeding power of plants” as detailed 
in earlier publications. 2 His most recent 
discussion, as well as his earlier ones, are 
open to such serious question in many im- 
portant respects that we deem it essential to 
comment on the principal objections to his 
theory and his assumptions. Several minor 
points in the paper first cited above which are 
open to serious question are not discussed in 
this review because of the limited space avail- 
able (in this paper) and because the impor- 
tance of the points which we do discuss should 
not in any wise be dimmed by matters of lesser 
magnitude. 

Mr. Truog makes the fundamental assump- 
tion that each and every plant species, or group 
of plants, is characterised by what we may 
term a specific avidity for the ions in solution 
in the root medium, and that such specific 
avidity is contingent upon the reaction of the 
cell sap and the behest of the law of mass 
action. This assumption is, in turn, based on 
the alleged or actual percentages of the various 
ions found in different kinds of plants. This 
implies, of course, the fundamental power of 
the individual root cell to absorb ions in a 
characteristic manner. In all this discussion, 
Mr. Truog evidently underestimates the fact 
that the differences between plants which are 
in question may be caused, not by the differ- 
ence in the specific absorbing powers of indi- 
vidual cells, say of legumes and grasses for 
example, nor yet by the specific reaction of 
the cell sap, but by the difference in extent of 
root system, and the difference in the amount 
and intensity of CO* production by roots. The 
enormous differences which obtain among dif- 
ferent kinds of plants as regards the extent of 

JSouurcx, N. S., 66, 1922, pp. 294-298. 

s Science, N. S., 41, 1915, pp. 616-618. Res. 
Bull 41, 1918, Wis. Agr. Exp. 6t&. Soil Science, 
5, 1918, pp. 169-196, and others there cited. 
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root are too well known to the student o£ plants 
to need discussion, and they can scarcely be 
considered as of anything but profound im- 
portance in the mechanisms of absorption of 
ions by plants. But, dependent in part upon 
the extent of the root system, is the degree of 
C0 2 production, and the latter must play a 
dominant role in making available to the root 
cells the ions contained in the undissolved com- 
pounds of the soil particles. That this is not 
mere speculation is evident from the striking 
data adduced by Turpin* on C0 2 production 
by the roots of different plants and the im- 
portance thereof in the total amount of C0 8 
produced in soils. It is even more strikingly 
supported by recent investigations of J. D. 
Newton in this laboratory, which have not yet 
been published, but which show a marked dif- 
ference between peas and barley as regards 
the intensity of C0 2 production per unit 
weight of roots or tops under controlled con- 
ditions in sand cultures. Newton’s results indi- 
cate further that legumes, as such, are not 
characterised by a greater Ca content than 
non-legumes, as such. For example, he found 
no significant difference between the Ca content 
of barley, peas and vetch, in solution cultures 
in which the plants were grown separately or 
together in the same solution. This was true 
in solutions of low and of high Ca content. 
Between beans and barley, the difference ap- 
pears to have been greater in favor of the 
beans. On the other hand, in soil cultures 
with barley and peas grown together, the peas 
take up much more Ca than the barley. This 
supports the contention which we have made 
above that the intensity of C0 2 production, as 
well as the extent of the root system, may de- 
termine the amounts of ions absorbed inde- 
pendently of the specific power of plant 
species, genera or families in that regard. In 
this connection, it must be further emphasised 
that the nature of the environment of the 
plant, both as regards root and top, may play 
as important a role as any factor in inducing 
a certain rate and degree of absorption of ions. 
For example, Way nick 4 showed in experiments 
in this laboratory that the wheat plant varied 

ajte/ttarcfc Memoirs Cornell Agr . ExpU Sta., 
Mem. 32, April, 1920. 

4 Univ. Cali/. Publ. Agr . Scienoea, VoL 8, No. 9, 
p. 243, July, 1038. 


enormously in its power of absorbing the com- 
mon ions of culture solutions, depending on 
the constitution of the solution and the pres- 
ence or absence of effective quantities of un- 
essential ions. Our studies and observations 
on individual variabilities in plants in regard 
to their chemical composition, as in other 
respects, constrain us, moreover, to say that no 
justifiable conclusions on specific absorbing 
powers of different kinds of plants may be 
drawn on the data available to date. This ob- 
servation is particularly cogent as regards 
the attempt to classify the plants sup- 
posedly requiring much calcium in accordance 
with their power to “feed” on calcium and 
phosphorus. The data employed for this pur- 
pose were derived chiefly from Wolff's 
“Asohenanalysen” and those represent data 
gathered from many men in many places. 
Since variability is so matted in plants of a 
pure strain grown under carefully controlled 
conditions, what can we expect in the ease of 
Wolff’s data but & degree of variability which 
invalidates the drawing of fundamental con- 
clusions from themt The importance of the 
variability of the soil, as well as of the plant, as 
investigations of this laboratory have amply 
demonstrated, can not be overemphasized in 
connection with such conclusions as Mr. Truog 
attempts to draw from ash analyses and sim- 
ilar data. 

Attributing to an essential element one or 
more kinds of functions in living cells is a pro- 
cedure followed without more than the most 
slender evidence in its support. Highly specu- 
lative as this procedure may be, however, it 
becomes particularly questionable when the 
functions of elements like Ca and K are sup- 
posed to rest upon diametrically opposed bases. 

There are other points in the paper under 
review which require even more critical exam- 
ination than the one in the foregoing para- 
graph. We can not conceive of the application 
of the law of mass action to anything bat def- 
inite chemical reactions between definite react- 
ing substances and hence there is little likeli- 
hood of gleaning anything from an application 
of the law such as Mr. Truog makes. The reac- 
tions in question do not lend themselves to 
such simple treatment. We deal there unques- 
tionably with complicated dynamic phenomena, 
which, in turn, may involve certain mass ac- 
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tion phenomena, but clearly they are not such 
as to permit of the simple interpretation given, 
as even casual consideration of their nature 
will reveal. It is assumed, for example, 
that K is precipitated in the living cells 
through its interactions with the chemical 
constituents in those cells so as to permit the 
constant flow of K in solution into the cell 
from the medium. But any one who has 
studied the composition of cell sap from a 
variety of plants can not help but be impressed 
by the enormous quantities of soluble (not pre- 
cipitated) K salts which the sap contains and, 
in all likelihood, in the form of simple dis- 
sociated chemical compounds. The data ob- 
tained on kelp and on other alg®, and those 
obtained by Kostychew and Eliasberg 5 on other 
plants, as well as unpublished data recently 
obtained by Hoagland on cereals, and by Hoag- 
land and Davis on Nitella (a plant used by 
Osterhout in permeability studies), support the 
significance and cogency of this statement. 
Since space forbids our considering several ex- 
amples, let us study the results on Nitella. 
This simple alga absorbs K readily from ex- 
ceedingly dilute solutions thereof and from 
solutions having a high p H value to a region 
within the cell of lower p H value. This, in 
itself, proves Mr. Truog’s assumption to be 
fallacious. Hoagland and Davis have found 
further, in agreement with Osterhout and Cro- 
zier that that alga lives in a medium whose p H 
varies from 7.2 at night to 9.4 during the day, 
yet the hydrogen ion concentration of the vacu- 
olar sap of that plant is represented by an 
approximately constant value of p H 5.2. Fur- 
ther, Nitella lives in a solution whose Cl con- 
tent varies from 20 to 30 p.p.m., yet the vacu- 
olar sap of the alga has a Cl concentration of 
approximately 3,500 p.p.m. Moreover, in 
suitable media, all the Cl may be taken up by 
the alga and yet none will pass out of the cell 
unless the latter is injured, or the normal per- 
meability is changed* Does this in any way 
support the attempt to apply the law of mass 
action to absorption of ions by plants after 
Truog's concept f The general principles 
gleaned from the work with Nitella should be 
applicable to plants generally. 

r> Hoppe-Seyter *s Ztschr. physiol, ehem*, VoL 
Ill, pp. 323-236 (1220). 


It is, of course, regrettable that this review 
must be curtailed and that, therefore, a fuller 
discussion can not be accorded the points 
which are considered above, and some discus- 
sion to important ones which have not been 
mentioned. Enough has been said, however, 
to indicate the insecurity of Mr. Truog’s 
theory and of the assumptions upon which it is 
based. The indications from recent research 
are that the reaction of plant sap in nearly ail 
plants that have been investigated varies only 
in a very narrow range (Haas* work on nat- 
ural indicators being exceptional), and that 
the conclusion that the ability of plants to ab- 
sorb K from their media depends on the reac- 
tion of the cell sap and that sap of a high p H 
permits plants to absorb K more efficiently 
from dilute solutions thereof than that of a low 
p H are probably erroneous. 

We may mention, further, in passing, that 
experimental evidence has been adduced in this 
laboratory to show that plants do not require 
Ca in the form of carbonates or bicarbonates 
since they can grow in solutions so acid that 
such compounds can not exist to the extent con- 
sidered necessary. 

Finally, we may say in closing that the term 
“feeding power of plants” is not only inse- 
cure, because of its vague support in fact, as 
partly indicated above, but also because ab- 
sorption of ions is in no correct sense a feed- 
ing by plants and the sooner we give up re- 
ferring to the mineral elements in soils as plant 
foods and of speaking of culture solutions as 
nutrient solutions, the better it will augur for 
the attainment of that clarity of expression, as 
well as thought, which are requisite to con- 
stant progress in plant physiology, as in other 
sciences. 

A. E. Davis 
D. R. Hoagland 
C. B. Lipman 

Division of Plant Nutrition, 

The University of California 

THE PERSONAL EQUATION OF THE 
ASTRONOMERS 

The data reported by Tucker in his com- 
munication on “Reaction time and fatigue” 1 

l Tucker: Science, LVII, No. 1468, February 
16, 1923, pp. 204-5. 
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doos, as he supposes, interest psychologists, 
but mainly because his results fall within the 
range of details which have been pretty 
thoroughly worked out by psychologists. Bur- 
row's monograph 2 contains the best historical 
account of the investigations up to 1909, and 
very little has been done on the problem since 
the publication of my own articles in 1910, a 

Although the causal factors have not yet 
been precisely determined, certain points are 
clearly settled. First, the “personal equation” 
is not a matter of reaction-time at all, but a 
matter of the synchronization of reactions and 
anticipated stimuli. Simple reactions to visual 
stimuli are seldom shorter than 100c (0.1 sec.), 
whereas the errors in synchronization are 
usually much smaller and frequently negative. 
The errors fall within the limits of the im- 
perceptible time interval for the conditions of 
observation. Second, the usual error, without 
practice, is negative, and practice tends to 
change it towards the positive. Third, the 
same phenomena appear under conditions in 
which no overt reaction is required, but in 
which, as in the astronomer’s eye-and-ear 
method and Wundt’s complication experiment, 
the subject is required merely to note the ap- 
parent position of a moving object with refer- 
ence to a series of auditory stimulations. And 
we are now safe in saying that this is because 
the latter cases are of the same type as the 
former, that is, that a discriminative percep- 
tion is really a reaction: and this in a literal, 
not a figurative sense. 

Knight Dunlap 

The Johns Hopkins University 

QUOTATIONS 

COPERNICUS 

The whole world should observe along with 
the Poles the birthday of Copernicus, and 
should continue to celebrate the 19th of Feb- 

2 Burrow : ‘ * The determination of the position 
of a momentary impression in the temporal 
course of a moving visual impression. Psychol 
Monographs, XI, No. 4. 

8 Dunlap: ‘ ‘ The complication experiment and 
related phenomena, ” Psychol. Review, XVII, pp. 
157-191; “Reactions to rhythmic stimuli with at- 
tempts to synchronize, M Psychol. Review, XVII, 
pp. 399-416. 


ruary in his memory so long as the earth 
swings in its orbit; for what this boy, bom 
450 years ago, and christened Nichola Kop- 
pernigk, son of a native of Cracow, conceived 
as the order of the universe is “the capital 
event of modem thought/’ By it mankind’s 
outlook on the universe has been fundamentally 
changed. The young Koppemigk was a stu- 
dent in the University of Cracow the year in 
which Columbus discovered America, giving 
himself to mathematical science and painting. 
He afterward studied law and attended mathe- 
matical lectures in Bologna and still later 
studied music in Padua and took his degree 
in canon law in Ferrara. He then devoted his 
medical skill to the service of the poor, his 
economic knowledge to the reform of the cur- 
rency in the Prussian provinces of Poland, 
and his astronomical genius to the develop- 
ment of a new cosmic theory which has come 
to bear his name. 

It was while he was in the midst of such 
studies and ministries that the name “America” 
was first given by others to the fringe of this 
continent and graven on a map published at 
St. Di6, at the foot of the Vosges Mountains, 
in southeastern France. Our continent was 
thus christened under the Ptolemaic geocentric 
system. But our national life made its be- 
ginnings under the Copemioan system and had 
from the first a “shuddering sense” of physical 
immensity. It is inconceivable that this new 
physical conception has not mightily affected 
man’s social and religious conceptions, and 
especially those of Americans. With the en- 
largement of the universe under it, and the 
accompanying diminution of the relative size 
of the earth — made still smaller by man’s im- 
proved means of communication — we no longer 
picture our planet as a flat area divided into 
exclusive, provincial or national strips span- 
ned by a Ptolemaic sky. We find ourselves 
“in the same boat” on a sea of practically 
infinite space. 

In observing the birthday of Copernicus the 
Polish astronomers have fitly gathered in their 
first congress and proudly remembered wliat 
their science has given to mankind; and the 
Polish people have with good (reason held 
their celebrations all over Poland in honor of 
the son of the city of Thom (now again in 
Polish territory) and the academic son of the 
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University of Cracow (once more a Polish 
university). But it would be profitable for 
the whole world — scientists, statesmen, war- 
riors, philosophers, teachers, pupils and the 
people in general — to pause and consider what 
was the real significance of the gift of Coper- 
nicus. The corollary of his theory is a world- 
wide solidarity of human interest. There is 
no escape from it. If an international holi- 
day were to be added to the many holidays 
in the various calendars of the world, it should 
be one on which the birthday of Copernicus is 
solemnly observed — for he discovered the uni- 
verse. — New York Times. 


SCIENTIFIC BOOKS 

The British Association for the Advancement 
of Science: a Retrospect, 1831-1921. By 
O. J. R. Howarth, O.B.E., M.A., Secretary. 
14 x 22 cm., vii + 318 pages, numerous 
illustrations. Published by the Association, 
Burlington House, Piccadilly, London, W.l, 
1922. 

American men of science should find much to 
command their interest in the attractive volume 
here cited. The book, which is a very readable 
summary of the development and achievements 
of the British Association, is replete with 
information and suggestion for those who hold 
membership in our scientific societies and in 
the American Association for the Advancement 
of Science — especially for those whose hope for 
our future rests partly in efforts toward the 
strengthening of American scientific organiza- 
tion. 

In these days when the human value of his- 
torical appreciation is so strongly and so 
rightly emphasized on every hand, when the 
development of the sciences seems almost on 
the point of becoming subject matter for a new 
branch of historical science, it is particularly 
fortunate that Mr. Howarth has been able to 
present us with this account, which Is in 
some respects a r6sura6 of the history of Brit- 
ish science since 1831* The association was 
founded in that year. The war that finally 
ended with Waterloo had left the British 
people with new insight into possibilities for 
national improvement. Somewhat parallel to 
what is happening to-day, many minds be- 
came constructively critical and there was 


clamor for many kinds of reform. Among the 
reformers were leading men of science, who 
complained of the “decline of science in Eng- 
land” and advocated an association of scien- 
tific men as a means toward the attainment of 
the improvement that was sought. 

The British Association was organized at 
York, on September 26, 1831. The Reverend 
William Vernon Harcourt, chairman of the 
organizing committee, proposed the foundation 
of an association “having for its objects, to 
give a stronger and more systematic direction 
to scientific inquiry, to obtain a greater degree 
of national attention to the objects of science, 
and a removal of those disadvantages which 
impede its progress, and to promote the inter- 
course of the cultivators of science with one 
another, and with foreign philosophers.” So 
the association came into existence. It was 
largely modeled after the Deutscher Natur- 
forscher Versamralung, which had held its first 
meeting at Leipzig in 1882. That organization 
is now the Gesellschaft Deutscher Natur- 
forschor und Arzte. We may note further 
that our American Association was principally 
modeled after the British, when the latter was 
seventeen years old. 

In a chapter on “The Association and the 
Progress of Science” is, among others, an ex- 
cellent account of the two famous controver- 
sies between science and religion through which 
the British Association passed, the first follow- 
ing the general appreciation of the meaning 
of Lyell’s “Principles of Geology,” the second 
following the appearance of Darwin’s “Origin 
of Species.” To American scientists these 
pages are now specially interesting, for history 
does seem to repeat itself in our midst. 

Throughout its history the British Associa- 
tion has ever held strongly to its aim of bring- 
ing science to the non-scientiflc, to society at 
large, especially to the public of the cities in 
which the annual meetings are held. General 
addresses have frequently been given that 
“demonstrate to all men that science is thinking 
with and for them, about matters which must 
interest and most deeply concern them.” 

The association has met every year since its 
foundation, with the exception of the two years 
1917 and 1918. It has met at thirty-four cities 
in the British Isles and has held meetings over- 
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seas on five occasion* — in Canada three times 
and in Australia and South Africa each once. 
The York meeting for 1881 was a jubilee, the 
fiftieth anniversary of the original York meet- 
ing. An appendix to the volume presents 
dates and places of all the meetings, together 
with biographical notes on the presidents. 

Besides holding the annual meetings, the 
British Association has been active in the 
initiation of many pieces of research and in 
the support, through grants, of very ipa^y 
more. A list of grants made in support of 
research, for the period from 1834 to 1921,. is 
given in an appendix. The association has 
successfully called the attention of the govern- 
ment to various scientific needs from time to 
time. It has received some government help, 
but “to voluntary service in the interests of 
science the whole record of the British Associa- 
tion stands as one great memorial. Every word 
spoken at its meetings, every page of its an- 
nual reports, represent voluntary effort on the 
part of individual Cultivators of science. 1 ” 

Burton E. Livingston 


SAFRANIN AND METHYL GREEN 

In a report last summer made by the Com- 
mittee on the Standardization of Stains it was 
stated that good success had been obtained in 
securing satisfactory samples of almost all the 
important biological stains with the exception 
of safranin and methyl green. It is very en- 
couraging now to be able to report satisfactory 
sources of both of these stains. 

Safranin has proved a difficult stain to se- 
cure in exactly the right quality, because one is 
desired which will contrast with both gentian 
violet and with orange G when used in the 
Flemming triple stain. The products on the 
market two years ago when the first samples 
were collected were generally the textile safra- 
nins without much modification and proved to 
be of too blue a shade to contrast with gentian 
violet. A sample of Griibleris safranin was 
compared with them at that time which Beemed 
to give good results, and one manufacturer 
agreed to duplicate this for the committee. 
This particular Griibler sample proved, how- 
ever, to be a mixture of safranin and suramin; 
and when the American manufacturer made a 
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similar mixture, the resulting shade was found 
by some of the investigators to be too yellow 
to contrast with orange G. In one of the 
laboratories where it was tested, however, it 
was found to be entirely satisfactory for the 
particular purpose for which it was used, and 
it is felt that this mixture may well have its 
value but should not be sold as a safranin. 
The matter was in this state when it was finally 
referred to the National Aniline Company. 
They have now prepared a safranin which is 
very pure aud considerably more concentrated 
than any which has before been put on the 
market. It has been reported upon in the 
highest terms from every laboratory except the 
one where best results were obtained with the 
mixture of safranin and auramin. It seems to 
give satisfactory results in the Benda stain 
with light green, also in contrast with both 
orange G and gentian violet and appears to be 
identical with the best of the pre-war Griibler 
safranin 0, except that it is more concentrated. 

Methyl green is used quite largely in the 
Pappenheim stain together with pyronin; but 
it is also used by botanists in staining plant 
tissue and by zoologists as a chromatin stain, 
and for staining living protozoa. The first 
samples of this stain obtained in this country 
were apparently either methylene green .or 
methyl green with violet impurities, probably 
methyl violet. Of the samples obtained in the 
original investigations of the committee none 
proved very satisfactory; but last summer a 
sample was obtained from the Providence 
Chemical Laboratories of Providence, R. I. 
which has proved as satisfactory as the samples 
of Griibler’s methyl green with which it has 
been compared. More recently a series of 
three samples, each one purer than the pre- 
ceding, have been sent to us from the National 
Aniline Company. The first sample proved un- 
satisfactory; the next one submitted proved of 
good quality, while the most recent sample 
submitted seems to be one of the purest 
samples obtainable. There is still some ques- 
tion, however, which of these methyl greens is 
actually the most satisfactory when judged 
from the standpoint of performance. Al- 
though one laboratory has reported in highest 
terms of the purest of these samples, two other 
laboratories found best results with one of the 
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less pnre methyl greens* It is not impossible 
that some of the imparities present in Grubler’s 
methyl green may have been of special value in 
staining. If this is the case, it is plainly the 
problem now for biologists in cooperation with 
the manufacturers to find out what these par- 
ticular impurities were* Meanwhile it seems 
safe to recommend any one to buy a methyl 
green from either of these two companies, in 
as much as their methyl greens are evidently 
as good as any obtainable at the present time. 

The findings obtained in this investigation 
have been very interesting in showing the 
amount of variation in different lots of Griibler 
stains. Before obtaining the satisfactory 
American sample of safranin O, mentioned 
above, data were secured concerning the prop- 
erties of two different Griibler samples. One 
proved to be actually safranin 0, but with 
considerable inert material (dextrin). The 
other proved, as stated above, to be a mixture 
of safranin and auramin, and contained fully 
90 per cent, dextrin. Although considerable 
variation has been found in the samples now 
on the market in this country, no two samples 
of safranin have been found differing from 
each other to such an extent as these two 
samples, one imported before the war, the 
other during the war. 

Attention is called to this fact to show that 
standardization can not be obtained by going 
back to imported stains. There is, moreover, 
very good reason to believe that the imported 
stains now on the market are still different. 
Investigation of this point is in progress at 
present. Meanwhile we have learned of one 
well-known German laboratory which has just 
ordered stains from America, with the com- 
ment that the European products are now very 
unsatisfactory. 

H, J. Conn 

Chairman, Commission on the Standardisation 
of Biological Stains v 
Geneva, N. Y., 

Fkbecjaky 20, 1923 


SPECIAL ARTICLES 
FURFURAL AS A BIOLOGICAL REAGENT 
In spite of its wide range of solvent power, 
preserving qualities and rapid penetration of 
tissues, furfural has remained until recently 
a chemical curiosity, its properties and even 


its appearance practically unknown even to 
many who have frequently employed it. In- 
vestigations concerning its uses as a biological 
reagent have been wholly confined to its physi- 
ological effects. This is perhaps due to the fact 
that until recently it has not been manufac- 
tured in commercial quantities, being little 
used in the industries. Now, however, the 
“Miner Laboratories” of Chicago have devel- 
oped a process of manufacturing furfural 
from oat hulls which are obtained in large 
quantities as a by-product in several indus- 
tries. At the same time several commercial 
uses have been developed in the manufacture 
of resins, varnishes, rubber, dyes, perfumes, 
anesthetics, antiseptics and germicides. Thus 
larger demand and increased efficiency of man- 
ufacturing process have made possible the re- 
duction in price to a point where it bids fair 
to become the cheapest aldehydic body com- 
mercially available. 

Furfural is an aldehyde of deep amber eolor 
and a pungent odor, having the formula 
C 4 H a OCHO, which, in general, resembles the 
reactions of benzaldehyde on the one hand and 
formaldehyde on the other. It differs from 
either of them in being a liquid of very high 
boiling point and wide range of solvent power. 
As a biological reagent its chief interest lies 
in the fact that its properties closely resemble 
those of formaldehyde, suggesting its use as a 
preservative, and secondly its wide range of 
solvent power including most of the coal tar 
dyes, hematoxylin, alcohol, xylol, toluol, ben- 
zole, balsam and parlodion, suggesting its pos- 
sibilities as a vehicle for stains as well as a 
general reagent in micro-technique; and third- 
ly, its reaction with acids forming resins, sug- 
gesting its use as an injection fluid. 

In connection with current laboratory pro- 
cedure we have had occasion to test out fur- 
fural in these three fields and the results are 
herewith reported. 

The qualities of furfural as a preservative 
were investigated for a period of four months 
on several animals used in the laboratory for 
dissection purposes, such as cats, frogs, fish, 
mussels and some plant forms. Although 
H. McQuigan (’22) has shown the germicidal 
and toxic properties of furfural to be less than 
that of formaldehyde it has nevertheless been 
adequate to preserve these specimens in good 
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Condition. Two strengths of solution were 
used, ninety-five per cent., or commercial fur- 
fural, and a seven and one half per cent 
aqueous solution, both of which have proved 
successful. Furfural is soluble in water only 
to the extent of eight per cent, at room tem- 
perature. We therefore used a solution slightly 
below the point of saturation. This strength 
of solution Beems to be preferable as it does 
not discolor one’s hands or the tissues to so 
great an extent and the odor is not as objec- 
tionable as with tbe commercial furfural. Such 
stock solutions for preserving purposes are 
most conveniently prepared by adding five 
pounds of furfural to a carboy of water and 
decanting off the saturated solution as it is 
needed, refilling with water until the furfural 
has been used up. 

In each case the body cavity was opened so 
that the viscera were well exposed to the solu- 
tion, After one to three months tbe specimens 
examined showed organs in a good state of 
preservation and did not show as great shrink- 
age or hardening as in those preserved in 
formaldehyde. In the case of frogs and mus- 
sels, the viscera were preserved in nearly as 
plastic a state as when living. 

In general it has a tendency to discolor the 
tissues a yellowish brown, and the musculature 
of those specimens into which the ninety-five 
per cent, solution had been injected turned a 
deep brown color. This effect which would 
render furfural objectionable as a preservative 
for museum specimens is not very objection- 
able for dissection purposes. The mould 
Penicilium which here grows so profusely on 
formaldehyde solutions did not develop at all 
on the seven and one half per cent, furfural, 
although the solutions were repeatedly inocu- 
lated. Tested on pieces of muscle it also 
showed more rapid penetrating qualities than 
in the former. Although it has a somewhat 
pungent odor, its low vapor tension renders it 
less offensive than formaldehyde and in the 
seven and one half per cent, solutions the odor 
is scarcely noticeable. The irritating effect on 
the nose and eyes, so objectionable in the case 
of formaldehyde solutions, is here eliminated 
entirely. The same may be said with regard 
to its effect on the skin, where, although it 
does cause a yellowish discoloration it does not 


have the tendency to harden and shrivel it. 
The discoloration can readily be removed by 
washing the hands in warm water to which has 
been added a little ammonia. 

If an acid such as hydrochloric or sulphuric 
is added to furfural it forms a resin. The 
rapidity with which the reaction takes place 
depends to some extent upon the amount of 
acid used. One cubic centimeter of HC1 to 
one thousand cubic centimeters of commercial 
furfural completed tbe reaction in about 
thirty-six hours. The resultant product was a 
semi-solid spongelike, jet-black resin. This 
reaction was made use of for injection pur- 
poses and rendered the arteries and veins 
very conspicuous. Cats were used for this 
test, which were injected through the femora! 
artery with a ninety-five per cent, solution of 
furfural to which had been added, just pre- 
vious to injection, one cubic centimeter of HC1 
per one thousand cubic centimeters of the 
former. Such an injection fluid is much more 
conveniently prepared and injected than the 
usual injection mass and is also cheaper. 

In the field of micro-technique furfural 
promises to be a very useful reagent because 
of its wide range of solubility. Its penetrating 
qualities, together with the fact that it dis- 
solves the majority of the coal tar dyes, makes 
it possible to use it as a vehicle for these 
stains. Secondly, it is miscible with alcohol 
in all proportions and can be used as a sub- 
stitute for the higher percents in the dehy- 
dration process. Thirdly, it is soluble in all 
the aromatic hydrocarbons such as benzol, 
toluol and xylol. The same is true with re- 
gard to the oils such as bergamot, cedar and 
clove, and lastly even gum damar or Canada 
balsam. Thus it shows a wider range of 
adaptability to the different formulas than the 
alcohols, with a corresponding shortening and 
simplifying of several of the processes. It is 
the most rapid solvent of Celloidin or Par- 
lodin that 1 know of and makes possible the 
elimination of the slower and more expensive 
ether alcohol method. At present tests are in 
progress in this laboratory on these properties 
of furfural with a view to determining its 
adaptability to this phase of the work. 

C. E. THARAUmN 

XORTIIWESTERN UNIVERSITY 
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THE NEED OF MONOGRAPHIC AC- 
TIVITY IN AMERICAN BOTANI- 
CAL TAXONOMY 1 

It recently fell to my lot to oversee the re- 
classification of a large botanical library during 
its reshelving at the Gray Herbarium. Many 
questions arose during the process, most of them 
relating to clearness and expediency from the 
standpoints of library methods and experience. 
With these I will not trouble you. But in- 
cidentally I was impressed 'by certain quanti- 
tative aspects of botanical literature, particular- 
ly of taxonomic publication. These -proved in- 
teresting to me and I hope I can make them so 
to you. 

Nearly all publications on systematic botany 
fall pretty readily into one or the other of two 
chief categories: they are either floras, dealing 
with the vegetation of some particular region, 
or they are monographs treating a special group 
of plants. Our fundamental division was, there- 
fore, into floras, arranged geographically, and 
monographs, classified systematically. 

In this grouping the first thing that struck 
me was the overwhelming predominance, both 
in bnflk and numbers, of the floristic works over 
the monographic. The second was that of the 
monographs, that is to say of those works treat- 
ing not a region but a particular group of 
plants; the output in America has at all times 
been exceedingly small compared with that in 
Europe. Finally it was evident that most of 
the monographic work thus far accomplished 
in America has been restricted to purely 
American groups, exceedingly little of it tak- 
ing on a cosmopolitan character. 

The historic reasons for this state of affairs 
are tolerably obvious and there is no need to go 
into them at any length. American botany is 
relatively recent and its workers, at no time 
very numerous, have been confronted by the 
overwhelming task of reducing to systematic 

3 A communication read before the Systematic 
Section of the Botanical Society of Atneriea, De- 
cember 29, 1922. 
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record the immensely diversified flora of a con- 
tinent. Until lately the United States has not 
been a colony-holding power. Its scientific col- 
lections have not had that influx of material 
from remote quarters of the globe which has 
for many decades, indeed for two or three 
centuries, been pouring into the great herbaria 
and stimulating research in several of the Old 
World nations long holding remote colonial 
possessions. 

Whatever may have been the causes the fact 
is one which we must face. Certainly more 
than ninety per cent, probably ninety-five or 
even ninety-eight per cent of the cosmopolitan 
treatments of plant groups have been elaborated 
and published in Europe, In this form of 
botanical activity America has shown striking 
lack of ability or want of interest. She has 
never even tried to do her part. It is worth 
while to examine this particular form of aloof- 
ness. The pertinent questions are these: In 
how far is monographic activity really import- 
ant 7 If it is of fundamental significance in 
our science, why are we so backward in regard 
to it t Is our nation active in proportion to 
its ability? Is it subject to some handicap pre- 
cluding efficiency in this field? Is it uncon- 
sciously shirking an obligation? Is it missing 
an opportunity? Finally, what is the relation 
of such close and detailed study of plant groups 
to our national power, to our preparedness 
both in war and peace? 

To answer such questions it is of the first 
importance to grasp the relations existing be- 
tween floristic and monographic research. It 
must be understood that they are coordinate 
modes of investigation, of like dignity, difficulty, 
scope and importance. Each, however, has its 
peculiar advantages, each its specialized meth- 
ods, each its allure, its psychological bias, each 
its practical importance in the ultimate scien- 
tific record of the world's vegetation! From a 
theoretical standpoint their material is of like 
extent as in qualitative and quantitative anal- 
ysis. The, task of the systematic will not be 
completed until each region has its flora and 
each natural group its monograph. 

The materials for floristic work are every- 
where ready to hand. Each region has its 
vegetation. Its plants attract by their diver- 
sity. The study of a local flora has great fas- 
cination. It appeals alike to amateur and pro- 


fessional. It is replete with opportunities for 
field work, personal collecting, exploration. It 
is in large measure an out-of-door job. Usually 
it is also a companionable enterprise involving 
cooperation, since few floras can be prepared 
by the single-handed exertion of any one in- 
vestigator. 

The monographer, on the other hand, must 
have access to large collections and libraries. 
Even then he must patiently assemble much of 
his material by correspondence. The plants of 
his group are likely to be scattered in remote 
quarters of the globe. He is rarely able to see 
them — at least most of them — in nature. He 
has to work with other people's specimens and 
make the most of collectors' notes. His task is 
chiefly an indoor one. It is apt to be a lonely 
one. 

The published flora is a matter of popular 
interest It has a sale. There are even calls 
for successive editions. It is true its author is 
rarely enriched by the proceeds, but he has the 
gratification of knowing his work useful. He 
sees that it meets with a measure of apprecia- 
tion. 

The monographer finds his wares much less 
in demand. He almost always has difficulty in 
securing a publisher. The sale is alight and 
very slow. In other features of his task, how- 
ever, the monographer has advantages over the 
floristic writer. Floras usually have many hun- 
dreds, often thousands of species. If their 
treatment is to be completed in a lifetime there 
must be haste. If Ihe result is to be brought 
within the limits of publication there must be 
compression. Elimination becomes necessary. 
Exceptions must be suppressed. Doubtful 
oases may not be discussed. Synonymy must 
be trimmed to its most important elements. 
Bibliography has to be cut to a minimum. Even 
descriptions must be brought down to telegraph- 
ic brevity. The final product becomes dogmatic. 

The floristic writer, thus overwhelmed by the 
number of elements to be treated, is forced to 
relegate exlra-limital species to temporary 
oblivion and neglect, except in so faT as their 
hurried examination is necessary to establish 
the identity of plants within his range. Fur- 
thermore, the elements included commonly form 
only small and disjointed fragments of the 
natural groups they represent This frequent- 
ly lends them a specious distinctness which they 
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are far from possessing in nature. There is 
an almost unavoidable temptation to distort 
categorical values. Thus a variety in nature 
may in a given region appear to be a species. 
Still more frequently a subgenus or section 
tends to assume undue clarity and seems to 
merit the rank of a full-fledged genus. 

It is in the monograph that nearly related 
plants are brought together no matter what 
their geographic remoteness may be. It is to 
the monographer that we must turn for well- 
judged estimates of the distinctness of groups 
and of their appropriate rank in classification. 

In general the monographer is lees closely 
tied down bv the limits of time and space. His 
group usually contains fewer species. They can 
receive greater individual attention. Transitions 
and exceptions can <be discussed. Descriptions 
can be drawn in far greater detail. Complete 
synonymy, copious bibliography, and the cita- 
tion of exsiccatte become features of import- 
ance. The monograph is Tarely undertaken in 
the course of professional routine and surely 
never for personal gain. It is the kind of thing 
which must be done con amore and in a leisure- 
ly way — a charming puzzle which must often 
be laid aside only to be taken up again as 
opportunity permits. There is nothing that the 
monographer loathes so much as compilation. 
He must acquire not merely a bowing acquaint- 
ance but a real friendly familiarity with each 
element in his group. Many of his most im- 
portant decisions come toward the end of his 
work, being doubtless brought about by cumu- 
lative observations and slowly trained judg- 
ment. 

Let no one understand me to imply that work 
of this nature is not done in our country. There 
have been notable examples of it. Where may 
the world look at present for special knowledge 
of groups like the Laboulbeniace®, certain por- 
tions of the Orchidace®, and of genesa like 
Yucca, Phoradendron, Nymphaea, Cuscata, 
Lonicera, or certain parts of that exceedingly 
difficult family, the Cactacea? Many other 
groups also are now being studied in truly 
monographic spirit The rusts, the hepatics, the 
mosses, the ferns, the grasses, Carex, Passiflora, 
the Scrophulariace®, the Lentibulariace®, cer- 
tain portions of the Composites, for example. 
The work of most of the investigators here al- 
luded to has undoubtedly begun from interest 


in the local North American elements in their 
respective. groups. It is, however, apparently 
taking a broader turn as time goes on and we 
may hope for a finished monographic result. 

Nevertheless, any such list of monographic 
undertakings in the United States is impressive 
not by reason of its length, but quite to the con- 
trary. Its wide gaps are its striking feature. 
While one can well-nigh count upon his fingers 
the groups which are now being followed up 
in our country with any prospect that their 
treatment will take on a cosmopolitan scope, 
there are scores and hundreds of groups for 
which no North American specialist is yet in 
sight or even remotely in training. 

Floristic and monographic work are recip- 
rocal and interdependent. Both are essential to 
satisfactory progress in our subject. Floristic 
endeavor is certainly the pioneering enterprise. 
It is to secure knowledge of the general vegeta- 
tion not of particular groups that practically 
all botanical exploration is initiated and col- 
lections are brought together. Thus until flor- 
istic work has made some headway monograph- 
ic activity is impossible, but on the other hand 
floras can attain excellence only in proportion 
as they gradually assimilate the results of mono- 
graphic investigation. 

It is to the monographer that we must go 
for detailed elaboration and for highly trained 
judgment as to categorical values. To the flor- 
istic writer we look for things no less import- 
ant, namely careful elimination, terse presenta- 
tion, clear keys, and for the works that popular- 
ize our subject. Were there no other grounds 
than these it should be clear that our country 
ought to be doing its fair share of monographic 
as well as floristic work. But there is another 
point that I would emphasize. A good mono- 
graph can not be produced without creating 
ipso facto a specialist, a person of trained 
familiarity with a group, an authority to whom 
we may turn for precise and prompt informa- 
tion concerning it. Such specialists are na- 
tional assets. 

The practical importance of plant classifica- 
tion is little understood. Very few people 
realize the great number of plants which have 
come to have economic and industrial signifi- 
cance. Vegetable products are so important 
to humanity and their use for foods, fibers, 
medicines, timbers, dyes, condiments, flavors, 
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oik, waxes, gums, resins, and what not, has 
become so much a matter of course that it is 
apt to be taken for granted. I am told that 
in horticulture alone more than twenty-five 
thousand kinds of plants have been brought 
into use and thus acquired commercial value. 
Hundreds of others have gained significance in 
pharmacy and the industrial arts. But the 
moat pertinent fact of all is that there are still 
thousands of plants which have never been in- 
vestigated as to their possible utility — species 
either not yet collected at all or so imperfect- 
ly known that they could not at present be pre- 
cisely identified by any svstematist in our 
country. 

Do we not clearly need specialists? Can we 
get them in any other way than by encouraging 
monographic attention to particular limited 
groups? We have long been dependent upon 
our European colleagues for nearly all mono- 
graphic works of reference. Recent years have 
greatly altered conditions. The European out- 
put of this type of finished work of reference 
has already ‘been diminished. It is clearly up 
to us to do our part, indeed for the next two 
or three decades if possible rather more than 
our normal share in this highly significant ac- 
tivity. 

How is this work to be fostered? Gradually, 
of course. No abrupt change would be either 
feasible or desirable. Much may be accom- 
plished if the need is clearly grasped. Let 
each botanical establishment, each botanical so- 
ciety, club and journal stress the importance 
of this type of published output and facilitate 
the initial efforts of all students, whether pro- 
fessional or amateur, who are found to possess 
appropriate talents or a bent toward work of 
such concrete and scholarly nature. 

There is no way to acquire an art but by 
practising it. The art here suggested has from 
theoretical importance and practical utility 
much to recommend it. It has, furthermore, 
no small charm in itself. As a hobby for the 
cultivated layman it is hard to imagine a more 
fascinating pursuit than the gradual assembling 
of materials and data for such an enterprise. 
Unhappily members of our small leisure class 
— using 'tile term even in its most favorable 
sense — rarely have the requisite intellectual am- 
bition or the needful concentration. Mono- 
graphic results are much more likely to come 


from the spare hours of the physician, the 
lawyer, the banker, the business man. Such 
persons in gratifyingly large numbers are tak- 
ing an interest in systematic ’botany. Around 
botanical centers there are scores of them, con- 
sulting professional herbaria and libraries and 
building up their private collections. They are 
active, energetic, gifted with fine enthusiasm, 
and often decidedly helpful, but as yet they 
show little ambition beyond the minor problems 
of their own local floras or the vegetation of the 
places visited during summer outings. Cer- 
tainly it should be possible to stimulate such 
promising material to monographic activity. 

As to the professional botanist, I am so 
optimistic as to have hope even there. After 
due allowance for those who in quest of micro- 
scopic detail or physiological reaction have 
drifted far from taxonomic interest, after 
eliminating the overworked whose professional 
routine in classroom or laboratory depletes 
every enthusiasm for botanical activity, after 
admitting that many hours of the academic year 
and no small portion of the vacation periods 
must be devoted to text-book writing, popular 
lectures, summer school instruction, or other 
remunerative employment to piece out inade- 
quate salaries, still there must be a residuum. 

Nearly all botanists in the course of their 
training or professional work have been con- 
sciously attracted by some group of plants. 
It is well-nigh impossible to occupy oneself 
seriously with any phase of plant-life without 
developing such an interest, without coming to 
have a sort of pet group. Many have had in- 
cipient ambitions to make something of such 
interests. It is reasonable to hope that with 
increasing facilities from the growth of neigh- 
boring collections and libraries more such be- 
ginnings may develop to monographic fruition. 

Where such an interest can be initiated or 
revived it could often be pursued with grow- 
ing enthusiasm. Appropriate groups of plants 
are of all sixes and degrees of difficulty. Mani- 
festly it would be preposterous for any but 
the best equipped and already experienced 
workers to undertake the willows, sedges, asters 
or cenotheras, not to mention the aroids or 
palms, but there are hundreds of genera of 
moderate sixe still very imperfectly classified— 
groups where the patient and conscientious at- 
tention even of the amateur would bring results 
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highly interesting to himself and decidedly use- 
ful to our science. 

Let us do our best to stimulate this intensive 
examination of particular groups. We must 
do so if we are not to be chiefly dependent upon 
foreign works of reference. Much as we owe 
to these foreign treatments — and I am most 
humble in my respect for many of them — I am 
convinced that were similar activity to be fos- 
tered in America it would have certain merits 
of its own. There are some prevailing defects 
in monographs. Many of them lack clarity. 
Many reach a tedious degree of detail and in 
their ultimate subdivisions border on the arti- 
ficial. One reason why I greatly hope that 
more of my compatriots will engage in mono- 
graphic work lies just in the fact that there 
will be limits to their patience, that they will 
seek the practical, and will in general stop sub- 
division at the point where distinction becomes 
inadequate or where further classification would 
pass the bounds of probable utility. 

B. L. Robinson 


UNIVERSITY CAREERS IN MEDICINE 
AND SURGERY 1 

A short time ago when the opportunity arose 
to talk informally with some of you and your 
classmates, I presented as a general subject, 
‘‘The selection of a career in medicine.” This 
is an almost impossible topic for anyone to 
give you final advice upon, since, in order to 
justly appreciate a given student’s abilities and 
possibilities would necessitate a far wider ac- 
quaintance of the individual student’s upbring- 
ing, environment, and character than is pos- 
sible for any of your present instructors. How- 
ever, it does seem as if the possibilities of 
choice might well be laid before you from time 
to time in order that you yourselves should fully 
understand what fields of endeavor are open to 
you, and that you yourselves may begin to 
sift out of the many walks in life that par- 
ticular career to which you find yourselves at- 
tracted and by nature better fitted to fulfill. 
In view of the present dilemma the graduating 
class finds itself in, it seemed possible that a 
further discussion of this topic might not be 
amiss. And since my own life has given me 

* Presidential address, Boylstou Medical Soci- 
ety, Harvard Medical School, December 15, 1922. 


most experience in but a single direction, I 
have chosen as a title for this occasion, “Uni- 
versity careers in medicine and surgery.” 

As I pointed out on the former occasion, the 
student may choose broadly between practice 
and a university career. In the field of prac- 
tice, he may be physician, surgeon, take up a 
surgical specialty, restrict his field to internal 
medicine, X-ray, metabolism, or do everything 
in that most honorable r61e, the country prac- 
titioner. Likewise, if he chooses a university 
career, he has an equally wide choice varying 
from any one of the multitudinous laboratory 
posts to a career in the clinical branches of 
medicine and surgery. 

You will see that I have made the art and 
science of teaching the dividing line. That is 
really the great dividing line. Do you want to, 
are you able to, and will you spend the time 
necessary to equip yourself for the task of 
teaching? It is by no means a simple task. 
In fact, in addition to the difficulties attendant 
on obtaining a good training and developing 
one’s inborn characteristics, there are many pit- 
falls for the teacher. The Bame dangers con- 
front all teachers. The worst of these is self- 
satisfaction. Many a teacher has, to put it 
brutally, heard himself deliver hypotheses so 
often that finally he actually comes to believe 
ideas that are not entirely supported by facts; 
he then becomes narrow, dictatorial, and pom- 
pous. Such an attitude is less common among 
instructors in the preclinical sciences and those 
untrained in laboratory methods. Such men are 
not real teachers; they are but go-betweens. 
The real teachers often talk but little and teach 
to a great part by precept and example coupled 
with a spoken idea, a suggestion, and a little 
encouragement. Their methods are to develop 
the student, not to propound their own views; 
to lead rather than to drive, 

I make some diversion here, since, unless 
you are endowed with certain qualities and 
realize what teaching is, you can easily go 
astray in your choice. But I have especially 
emphasized teaching as the dividing line be- 
cause in the last score of years the words re- 
search and laboratory have become coupled in 
medicine with the words success and training. 
And the impression has been given that the 
great dividing line in medicine is whether or 
no one is a researcher or has had a laboratory 



312 


SCIENCE 


[VOL. LVIl, No. 1472 


training. Indeed, the phrase “he is an un- 
trained man," meaning untrained in laboratory 
methods, has been used almost as an oppro- 
brium. This has driven many into laboratory 
efforts who are neither able nor eager to fre- 
quent this field. A true researcher is more a 
born man than a made product. And so, much 
time, much precious effort has gone astray. 
And an immense amount of published effort 
has appeared that is of no value either to the 
worker or his readers. 

As a further objection to research as the 
dividing line, 1 need only point out to you 
that research can be carried out whether or no 
one is a teacher. Moreover, it is carried on, 
and to a large extent by those in no connection 
with universities. Much, too, of the best sort, 
for I need only recall to you Sir James Mac- 
Kenzie’s work on the heart as a single example 
of such extramural effort. 

To some extent, teaching also may be criti- 
cized as the great dividing line, since medicine 
is inherently a profession acquired by appren- 
ticeship, a profession for centuries descending 
regularly in families, where father was the 
teacher and son the pupil. To such an extent, 
indeed, all doctors are teachers, and not only 
of their assistants and colleagues, but of the 
community at large in which they live. For 
this latter burden is a part of their very ethics 
which makes it incumbent upon all medical 
men to help alleviate suffering whether by pre- 
vention and public education, or by dispensing 
medicine and care when actual disease is pres- 
ent. 

Teaching in the university sense, however, 
has a larger aspect, and it requires a special 
training and special qualifications. For it in- 
volves not only the handing on of known facts, 
but an ability to stimulate students with a de- 
sire to further enlarge the known facts in re- 
gard to their profession, and further, a train- 
ing that can advise and direct such ideas as 
the student acquires into workable and pro- 
ductive fields. You must realize the vast dif- 
ferences among your own instructors and must 
recognize that certain of these have added 
qualities, either naturally or by virtue of 
special training, that make them both better 
able to hand on knowledge to you, and more 
stimulating as regards the breadth of knowl- 
edge you are to acquire. 


We have, however, a peculiar anomaly oc- 
curring in our own time, that though a great 
teacher is great for the most part through in- 
born, natural characteristics, and though such 
a naan must lie of the greatest value to any 
school, the schools themselves in the last score 
of years have not always made appointments 
with this in mind. As outlined above, research 
qualities have often appeared to be the potent 
factor in the choice of faculty incumbents. 
That is, teaching per se does not seem to be 
looked upon as a prime factor in making ap- 
pointments to university medical faculties. 

Before discussing requisite characteristics for 
a university position in medicine or surgery, 
let us define what such a position may be. In 
the first place, by a university position I mean 
one wherein teaching and the hospital claim all 
the efforts of the individual. Practice be- 
comes a secondary factor. The extension of 
the so-called full time plan of teaching to the 
clinical branches is something that in this coun- 
try is still in its infancy. In Germany it has 
long been a fact, and the division there is 
based, as I have depicted it to you here to- 
night, on a teaching position. The German 
plan, however, does not demand all the clinical 
teacher’s time, as is demanded of a professor 
of physiology or pathology, which is the mod- 
ern “American" concept of full time clinical 
positions, but embraces the underlying prin- 
ciple that the university work is of first im- 
portance. The full time plan recognizes the 
value of education as well as of practice to 
the community. It is based on the assumption 
that a great educator in clinical medicine is 
equally great as a great practitioner of medi- 
cine. And the use of preventive as opposed 
to palliative medicine has been a great incen- 
tive. The actual dealing with the sick is an 
ancient and honorable profession, but the 
science of preventive medicine is a profession 
on a still higher plane. That should be the 
aim of those holding university positions. The 
full time scheme in clinical medicine sub- 
stitutes research to be associated with teaching 
instead of the practice of medicine alone. 
There are those who claim that men thus de- 
voting all their time to hospital practice can not 
properly teach students who are to practice by 
themselves in small, remote communities. These 
men, however, fail to be convincing, if only 
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through inconsistency, for they are the very 
ones who most fully praise Osier's text-book, 
“The practice of medicine," a work written 
by a man more than any other an exemplar of 
this idea. 

The fundamental principles are often be- 
clouded. The full time scheme means nothing 
more than that the incumbents of such posi- 
tions devote their entire time to teaching and 
to the hospital. It does not of itself preclude 
private practice. Indeed, it would appear that 
there are certain advantages, sufficient indeed 
to offset obvious disadvantages, should the in- 
cumbents of such positions be allowed to have 
the responsibility and opportunity to see pri- 
vate cases in moderation. The experience and 
stimulus resulting from this is invaluable, and 
it is a fatal error to think that a professor 
of medicine or surgery should only be ap- 
pointed from those individuals who have al- 
ready acquired all of the benefits that do accrue 
from such work. 

Prom the above considerations, it is obvious 
that the qualities of a teacher and of an in- 
vestigator are prime requisites for entering 
upon a university career in medicine or sur- 
gery. As has been already^ stated, a great 
value has been placed on research, and uni- 
versity posts have, in several instances, been 
awarded to those whose chief and often only 
attribute, in so far as eligibility for the posi- 
tion goes, has been that the individual has 
completed a valuable piece of laboratory work. 
Such men have naturally not always proved 
good teachers, and yet even this method of 
selection has advantages over the older meth- 
od of choosing the man whose only attribute 
was his success in the practice of medicine, 
because in the former case we have a man 
who at least devotes his entire time to his job. 
In the latter case, teaching and school work 
were and often are taken on as incidentals. 
And yet I must warn you that faculties of 
reputable schools are still filling important 
positions with this latter type of individual, 
so that even should you perfect your training 
as a teacher, clinician, and laboratory worker, 
you may still find a man whose chief claim 
is that he is a successful practitioner as your 
colleague or chief. 

Of course, there is room for all, and the part- 


time men, as this latter group has been designa- 
ted, are invaluable in a faculty. Indeed, this 
type of teacher is not only a valuable asset, 
but a prime necessity. In the first place, they 
keep the hospitals and schools in close touch 
with the community, and they diffuse the knowl- 
edge and facts gained by those men in univer- 
sity life best trained to develop such knowl- 
edge. 

The ideal man for such a position, however, 
must devote his entire time to his school work. 
He must, in the first place, have had a broad, 
general training. Whether he specializes later 
or not is of only relative importance. He must 
be acquainted with laboratory methods, not 
only because he can thereby stimulate his stu- 
dents to, and aid them in solving such prob- 
lems as come before them, but because of the 
mental training involved. A training in ex- 
perimentation involves a training in accuracy. 
It involves accurate observation, logical deduc- 
tion, and the bringing forth of conclusions based 
on fact. It tends to do away with conjecture, 
ideas based on supposition, hearsay and single 
isolated observations. And it finally teaches 
the value of controls. This is a training in 
thoroughness which no amount of clinical 
training can equal, partly because iu clinical 
work there is always that “koodoo” of routine. 
Certain disconnected things must be done, and 
then if there is time, the problem which in- 
terests the individual can be studied. But how 
rarely is there time! It is only the very ex- 
ceptional man who has the physique alone to 
tackle painstaking investigation on top of the 
routine of a day's work in a clinic. This is 
especially true of surgeons whose therapy 
means hard labor as opposed to the medical 
man's therapy which in many instances the 
flourish of a pen leaves to a nurse. 

But finally, given a man with a broad clin- 
ical training, and one whose published work 
proves his laboratory training, we still lack 
something. That something is what makes him 
a teacher j it is an intangible quality that our 
language still lacks a proper word to describe. 
The French call it Vesprit and the Germans 
geist, words that now mean one thing and the 
next another. It is, however, present in all 
teachers. It is a quality that makes others 
want to do the same, a certain form of mag- 
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netism, of stimulus, of optimism. Teachers as 
well as leaders often work more influence by 
precept, example, and their own actions than by 
the spoken word. It is an indescribable quality, 
and a perfectly worded discourse in which every 
step rests on proven and established facts may 
leave the class busy with pencil and paper, 
whereas another teacher using imperfect dic- 
tion and presenting bis facts in a leas orderly 
fashion may keep every eye and ear so busy 
that note-books remain untouched. The latter 
is the real teacher. 

These, then, arc the essential qualities for 
the ideal man in university medicine. One does 
not expect to see them all in full bloom in any 
individual; but to those of you who contem- 
plate a university career in medicine or sur- 
gery, it is well to depict what may be ex- 
pected of you. 

The varied training necessitated will en- 
compass roughly eight to ten years. These 
years may be divided in the ratio of three to 
the laboratory and seven to the clinic, and it 
is my impression that part of the clinical train- 
ing should come first and part last. It is cus- 
tomary to advise first an interneship, then a 
resident’s post using up perhaps three years; 
next comes the laboratory. Here the choice 
must be very wide. It might well be divided 
into a further training in one of the basic 
medical sciences followed by two years of ex- 
perimental endeavor. These years completed, 
the man steps into the higher resident or as- 
sistants’ posts in some clinic. From this time 
on, his mind having been trained in inves- 
tigative methods, and a greater opportunity for 
clinical research both as regard material and 
time being offered, his publications should be- 
come true reflections of his value, tendencies, 
and promise. He now has greater occasion to 
teach and can well spend a large part of the 
next few years perfecting what qualities he has 
in this field. Such a person should now l>c 
ready for a high university post. 

This is a long span of time, and we may 
well recollect that life is short. Moreover, the 
pecuniary reward is small. Still, such posts as 
those described, except for that of interneship, 
pay small stipends from five hundred dollars 
to fifteen hundred dollars. It is not, indeed, 
the cany task imagined by some of the great 
group of practitioners who look upon such 


people as peculiar individuals. But I can tell 
you that it has high rewards. In the first place, 
it is always a joy to do work well, and such a 
training almost insures this. In the next place, 
to find out the truth by an investigation is a 
tremendous stimulus. And lastly, it leads to a 
position in life that keeps one always in con- 
tact with vigorous, fresh, inquisitive minds; a 
position that both keeps one’s own mind young 
as well as gives one the great happiness of see- 
ing other minds grow under a little stimulus, 
a word of encouragement, or a proper example. 

I have, as many of you must know, given 
much of my own ideas and experiences in this 
talk ; and yet as I wrote it, I had piled on my 
desk clippings, books, and quotations covering 
most of the contributions on this subject dur- 
ing the past twenty years. In reading them, 
I found always the same undercurrent, a feel- 
ing that the teachers of medicine must be bet- 
ter trained. What I have written of the ideal 
man, of his qualities and abilities, is but a 
summary of the views of others also. It is a 
description of a field of endeavor for medical 
men that has been slow to arrive in this coun- 
try, but which will certainly be in full swing 
before your generation has passed on. 

I beg of you to remember that what I have 
said is purely from an idealistic point of view. 
No criticisms have been made. Do not for a 
moment carry away the idea that I belittle 
the practice of medicine as opposed to the field 
of medicine described. I would only have you 
remember that a university career should re- 
quire a definite training, if we are to raise 
medicine to higher levels. Something of what 
that training must be, and that that training 
is necessary and logical, I have tried to show 
you to-night. 

Elliott C. Cutler 

Peter Bent Brigham Hospital 


IONIZATION AND RESONANCE. 
POTENTIALS 1 

The phenomena connected with luminous 
discharge in gases at low pressures have re- 
ceived a great deal of attention during the 
past twenty years. Many theories have been 

i Address presented at the Boston meeting of 
the American Association for the Advancement of 
Science, Section 0. 



Mahch 10, 1923] 


SCIENCE 


315 


worked out to explain these phenomena, but 
until very recently no satisfactory explanation 
of the relation between the energy necessary 
to produce ionization of gaseous molecules and 
the voltage required to produce luminosity in 
a gas had been advanced. The advent of the 
electron theory and more recently of the Bohr 
theory of atomic structure have greatly stimu- 
lated activities in this field and it seems likely 
that most of the facts hitherto regarded as 
simply empirical will be explained satisfac- 
torily in the near future. It seems probable, 
at the present time, that a comprehensive 
theory of the luminous discharge will only be 
obtained by a thorough study of ionization and 
resonance potentials. Moreover, research in 
this field will undoubtedly aid in solving many 
of the complex problems of photochemistry. 

Ionization and resonance potentials can be 
calculated from the corresponding spectrum 
lines bv the simple relation 

V = 

«X10S 

c being the speed of light, X the wave length 
of the spectrum line, e the charge on the elec- 
tron and V the voltage. The resonance poten- 
tial of an atom is the minimum potential 
through which an electron must be accelerated 
when started from rest in order, when it col- 
lides with the atom, to displace an electron to an 
orbit further from the nucleus. There are nat- 
urally a great number of resonance potentials 
for each type of atom, depending on the num- 
ber of possible orbits to which the electron may 
be removed. Corresponding to each resonance 
potential there is a line in the spectrum of the 
element. Light is emitted when the electron 
returns to an orbit nearer to the nucleus than 
the one to which it had been displaced. The 
light may also be emitted with several fre- 
quencies. For example, if an electron had 
been displaced from the 1 orbit to the 3 orbit 
it might return to the 2 orbit and then fall 
back to the 1 orbit after another interval of 
time. Light of two frequencies would then 
be emitted instead of the single line corre- 
sponding to the 3 — 1 transition. 

When one of the outer or valence electrons 
has been completely removed the corresponding 
speed of the impinging electron is called the 
ionization potential. The light emitted when 
the electron returns from infinity to its normal 


position is of the highest possible frequency 
and this line is the head of the principal series 
of the element in question. Here again, if the 
atom is ionized the electron may return by 
stages and the whole spectrum of the element 
may be emitted* There may be several ioniza- 
tion potentials corresponding to the removal 
of one, two or more electrons. Some deter- 
minations have been made of the energy neces- 
sary to remove a second electron from an atom, 
for example, to change He + to He* 4 , but in 
general we are concerned with the ionization 
potential corresponding to the elimination of 
one electron. 

There are several methods of measuring 
ionization and resonance potentials, but few of 
the methods distinguish clearly between the 
two. One method consists in gradually in- 
creasing the potential between two electrodes 
and noting the production of radiation by its 
photoelectric effect on another electrode placed 
in the tube. While some idea of the fre- 
quency of the light emitted may be obtained by 
measuring the velocity of the photoelectrons 
produced, this method does not distinguish 
definitely between the two types of electron 
impact. If series relationships for the gas 
being studied are known, it is possible to obtain 
some idea of the voltage necessary to produce 
ionization, but the energy necessary to produce 
ionization when an atom has already suffered 
a resonance impact is less than the normal 
ionization potential, so that results obtained 
by this method must be interpreted with care. 
This method has been used by Franck 3 and 
his ooworkers in studying the radiation poten- 
tials of mercury. 

The three electrode, or even four electrode, 
tube has been used in measuring ionization and 
resonance potentials. Many modifications have 
been proposed. Among the most important 
might be mentioned those of Lenard, 8 , Comp- 
ton 4 and Davis and Goucher. 5 In most of the 
methods there is an element of uncertainty due 
to the velocity of thermal emission of the elec- 
trons. While tables have been made out giving 
the velocity distribution of the electrons at 

a Z . Phyaik., 2, 18, 1820. 

8 See Hughes, “Report on Photoelectricity , * r 
Bull. Nat. Sea. Council , 2, 83, 1921. 

4 PhU. Mag., 40, 658, 1920. 

6 Phy$. Sev., 10, 101, 1917. 
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different temperatures, the correction due to 
this factor may be fairly large. One method 
of applying it is to place a negatively charged 
grid in front of the filament so that only those 
electrons with high velocity will pass through. 
By measuring the apparent ionization potential 
of a gas whose ionization potential is known, 
the magnitude of the correction may be deter- 
mined. Results show wide variation, however, 
and the magnitude of the correction undoubt- 
edly depends on the physical state of the fila- 
ment, the nature of the gas being studied and 
the potential drop along the filament. 

Foote, Meggars and Mahler 6 used a three 
electrode in which the grid was a spiral wound 
as closely as possible around the filament. The 
grid and plate were directly connected to- 
gether. The electrons were accelerated by the 
potential on the grid and plate, passed through 
the grid into the force free space beyond. The 
radiation emitted between the grid and plate 
could be photographed and the potential deter- 
mined at which a given radiation appeared. 
This method is probably the most accurate of 
those described. 

Recently some work by Gibson and Noyes 7 
has shown that in most cases the potential re- 
quired to produce luminosity in a gas, using 
a heated cathode, is a simple integral multiple 
of the ionization potential. According to the 
theory advanced, it is necessary for positive 
ions produced in the discharge to reach the 
cathode in order for the glow to be maintained. 
The fall of potential in the region between 
the cathode and the positive column is small, 
so that the electrons are accelerated in a com- 
paratively short distance. If there are several 
ionization regions they will be relatively close 
together. As the potential between the two 
electrodes is diminished the slowest moving 
positive ions will be the first to fail to reach 
the cathode, etc. When all of the positive ions 
combine with electrons before they reach the 
cathode, the glow disappears. This will occur 
when the positive ions formed in the ionization 
region nearest the anode no longer have suffi- 
cient velocity to reach the cathode. The volt- 
age necessary to maintain the glow will, there- 
fore, be equal to the energy of the electron 

• PM*. Mag., 42, 1002, 1921. 

’ Jour. Amer. Ckem . Boo., 44, 2091, 1922. 


when it arrives at the last ionization region 
plus whatever energy it may have lost due to 
inelastie impact before it reaches that point. 
By studying the disappearance voltage at 
various pressures with various length tubes it 
Is possible to obtain various multiples of the 
ionization potential. Subtracting successive 
values will give the potential desired. Care 
must be taken in interpreting results obtained 
by this method, since various combinations of 
resonance and ionization potentials may be ob- 
tained. 

The exact method by which the energy of 
the impinging electron is transferred to the 
atom is not clear. Whittaker 8 has recently 
made an attempt at an explanation, but the 
whole question is in an unsettled state. One 
fact stands out, however, as a general survey 
of the field is made, namely, that the agree- 
ment between the observed ionization and 
resonance potentials and the theoretical values 
computed from spectroscopic data is excellent, 
leaving little doubt as to the validity of the 
relationship used. 

A large amount of work has been done on 
hydrogen, due probably to the complete pic- 
ture which Bohr has given of its atom. Many 
critical potentials have been noticed, but Itince 
the Bohr picture of the hydrogen molecule is 
apparently considerably in error, the exact 
interpretation of these potentials is still in 
doubt. The lowest radiating potential for the 
hydrogen atom, according to the Bohr theory, 
should be 10.2 volts. A critical potential of 
this order of magnitude has been observed by 
several workers, but, as has been pointed out 
by Foote and Mohler, there would scarcely be 
enough monatomic hydrogen present to give 
this value. The ionization potential of the 
atom, according to Bohr, should be 13.5 volts 
and recently Duffenback, 0 by using hydrogen 
at sufficiently high temperatures, has shown 
that this value coincides well with experiment. 
Bohr states that elimination of one electron 
from the hydrogen molecule without dissocia- 
tion would leave an unstable ion. There is 
some evidence, although not at all conclusive, 
that ionization does occur according to this 
mechanism. The main ionization potential of 

Bproc . Boy. Boo. Edinburgh, 42, 129, 1922. 

oScrBKCX, 55, 210, 1922. 
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hydrogen should occur, however, when the 
hydrogen molecule is dissociated end one of 
the two atoms ionized. The heat of dissocia- 
tion of hydrogen, as determined by Langmuir, 10 
is 84,000 calories, which corresponds to 3.6 
volts. The main ionization potential of hy- 
drogen should be, therefore, 13.5 + 3.6 = 17.1 
volte. This potential has been observed by 
certain workers, while other workers have ob- 
tained lower values. A second ionization po- 
tential has been observed in the neighborhood 
of 30 volte. This would be obtained by the 
dissociation of the molecule and ionization of 
both of the atoms. There is some evidence that 
this is the principle ionization process in hy- 
drogen in long tubes. The difficulty of inter- 
preting the critical potentials in this case is 
largely increased due to the fact that the gas 
is diatomic. 

The variation of ionization potential with 
atomic weight for the elements of the first two 
groups of the Periodic System is approxi- 
mately what one would predict. The most 
electropositive elements occur at the bottom of 
the periodic table and they have the lowest 
ionization potentials. Little success has been 
attained in measuring the ionization potentials 
of the elements in the center of the table. 
Those which lend themselves to study due to 
their ready vaporization exist as polyatomic 
molecules and the interpretation of the crit- 
ical potentials is exceedingly difficult. Of the 
so-called electronegative gases, iodine is the 
only one which has been studied sufficiently to 
warrant our drawing any conclusions. It 
would seem that the principle ionization po- 
tential of iodine is about 10.0 volts, corre- 
sponding to the dissociation of the molecule 
and ionization of one of the atoms. Since the 
energy required to dissociate the molecule is 
1.6 volte, the ionization potential of the atom 
should be 8.4 volte. This would correspond to 
a wave length of 1470 A., but sufficient (spec- 
troscopic data are not available to verify this 
measurement. It is interesting to note that 
Compton and Smyth 11 have obtained a lower 
ionization potential for fluorescing iodine than 
for normal iodine. This agrees with accepted 

10/our. Amer. Chem . Sec., 37, 417, 1915. 
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principles, since the fluorescing molecules 
should be in an unstable state. 

Bohr has pointed out that the ionization po- 
tentional is not necessarily a function of the 
electropositive or electronegative character of 
the elements, but depends on the configuration 
of the atoms. 

The ionization potentials of several com- 
pounds have been measured, but it is doubtful 
whether the data are reliable in many cases. 
Many compounds are completely dissociated 
into their elements by electronic bombardment, 
and the value of the ionization* potential as 
measured may be due to any one of several 
possibilities. In general the ionization poten- 
tial of an atom will be different from that of 
the same atom in combination. It would seem 
that further careful investigation in this field 
should be carried out, as it might give us an 
insight into the real nature of chemical com- 
bination. 

Foote and Mohler 12 have studied the ioniza- 
tion potential of hydrochloric acid gas and find 
that it corresponds to simply disrupting the 
HC1 molecule into H + and CL. This ionization 
potential is lower than would be expected, due 
to the tendency of the chlorine to hold an elec- 
tron, or in other words to its electron affinity. 
This agrees well with the idea that HC1 is a 
polar compound. 

An atom should be ionized by absorbing 
radiation of the proper wave length, namely, 
the same wave length as would be emitted by 
the reverse process. It may also be ionized by 
absorbing successive resonance radiations. The 
principal question before the photochemist at 
present is whether the action of light is to re- 
move electrons and render the atoms or mole- 
cules more “active” or whether they are ren- 
dered “active” by displacement of the elec- 
trons to different orbits without ionization. It 
is probable that the rate of reaction of the 
“active” molecules is extremely rapid, and that 
the speed of a photochemical reaction depends 
to a large extent on the speed of ativation. It 
is impossible to say, at the present time, 
whether the action of light in chemical reac- 
tions is to remove electrons, but it seems prob- 
able that this is true in at least some cases. If 

12 /our, Amer . Chem. Soc 42, 1832, 1920. 
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this is the ease, the radiation emitted by a 
positive ion combining with an electron should 
be the most efficient in aiding a photochemical 
action involving the same atom. Here again 
the problem is complicated if polyatomic 
molecules are considered. Radiation emitted 
by a hydrogen atom would probably be with- 
out effect on a hydrogen molecule. It has 
been shown that hydrogen is not ^activated in 
the Lyman region. It has been suggested that 
the study of band spectra might aid in the 
understanding of this field. Atoms are ex- 
tremely accurately tuned systems and might 
not respond to radiation differing in frequency 
by one part in ten thousand. Whether the 
some holds true for molecules remains to be 
determined. 

Reactions involving the halogens are pecu- 
liarly photosensitive. This may be due to the 
electron affinity of the halogens, especially in 
the monatomic state. It is rather difficult to 
understand why a diatomic halogen molecule 
should have an electron affinity, and there may 
be room for difference of opinion on this point. 
The atoms tend to take up electrons in order 
to complete their outer shells. The theory at 
once suggests itself that the effect of light is 
to disrupt the bond between the halogen atoms, 
permitting them to combine readily with sub- 
stances having less electron affinity. As 
Nernst 13 has suggested, the fact that these reac- 
tions do not obey the law of photochemical 
equivalents can probably be attributed to the 
fact that one free chlorine atom is formed each 
time a molecule of chlorine reacts and that this 
free chlorine atom may disrupt a molecule of 
the other reacting substance leaving another un- 
stable intermediate product. This series could 
be continued indefinitely until it came to an 
accidental end. He tried the use of acceptors 
in the case of bromine for the purpose of re- 
moving the free bromine atoms and found 
that the law of photochemical equivalents was 
then obeyed. 

In conclusion, it may be stated that while 
the work done in the field of ionization and 
resonance potentials has done much to aid our 
ideas of atomic structure, it has done little 
from the standpoint of chemical combination. 

vaZ, Elelctrochem 24, 335, 1919. 


We may look for its development along these 
lines in the future. 

W. Albert Notes, Jr. 

University or Chicago 

ARTHUR LALANNE KIMBALL 

Although Professor Kimball had been in 
delicate health for several years, and his 
friends knew that before long he would have 
to retire from active teaching, the end came 
with little warning. On the afternoon of 
October 21 he worked as usual at the labora- 
tory. In the early evening of the following 
day he passed away. 

He was born at Succasunna, N. J., October 
16, 1866. Graduating from Princeton in ’81 
with high honors, he won the experimental 
science fellowship and was a graduate student 
and fellow in physics there the following year. 
Prom 1882 to 1884 he was fellow at Johns 
Hopkins, working under Professor Rowland. 
Here he received in 1884 his doctor’s degree, 
having completed a research on the absolute 
determination of the ohm. Immediately there- 
after he was appointed associate in physios at 
Johns Hopkins. In 1888 he became associate 
professor and filled this position with distin- 
guished success until 1891, when he was called 
to Amherst. Here a new laboratory was built 
under his direction and for thirty-one years to 
the day of his death he was conspicuous for 
ability, friendliness and whole-hearted devotion 
to the college. 

It is probable that his Princeton classmates 
could have predicted pretty accurately his 
future. When a man of keen intellect and 
indomitable will starts in a certain direction 
his course can be charted in advance. One who 
knew him intimately writes: “Since the excel- 
lence of his moral character, in purity, sin- 
cerity, kindness and courage was as marked as 
his intellectual ability, his studious habits did 
not keep him out of friendly touch with his 
classmates, and he shared in our affection no 
less than in our admiration.” At Johns Hop- 
kins his knowledge, his simplicity, honesty and 
kindliness endeared him to all. With self- 
sacrificing consecration and high ideals he en- 
tered upon his work at Amherst His dear 
thinking was matched by his gift for clear 



Uaeoq 16, 1923] 


SCIENCE 


319 


expression, and this fact was appreciated by 
his students. One of them on coming out of 
one of Professor Kimball’s strikingly beauti- 
ful lectures on polarized light was heard to 
exclaim in a voice of mingled awe and admira- 
tion, “Say, fellows, I’ve sometimes paid good 
money for a lecture no better than that.” A 
genuine compliment though a bit crude in 
form. Considerate of all but himself, Pro- 
fessor Kimball overestimated the ability of 
his body to stand the strain. Repeated so- 
journs in the Adirondacks served only tem- 
porarily to improve his impaired health. But 
against this background of physical ill his 
qualities of mind and heart shone with in- 
creased lustre. He showed courage akin to that 
of a wounded soldier on a field of battle. When 
strength was gone by force of will he car- 
ried on. 

But the profound influence which this man 
everywhere wielded is not to be accounted for 
by gifts of intellect and charm of manner. 
Just as our physical weight depends partly on 
what is in ua and partly on the planet under 
us, so a man’s moral weight depends largely on 
the star toward which he strives; and no 
sketch of Professor Kimball, however brief, 
should omit mention of the fact that he was a 
religious man in every fiber. He believed in 
the church and helped in its work. His was an 
abundant, beneficent life, and while he enjoyed 
to the full that which is seen and temporal his 
character was built on the granite foundation 
of a faith in things unseen and eternal. 

Joseph 0. Thompson 


SCIENTIFIC EVENTS 

EXECUTIVE BOARD OF THE AMERICAN 
ENGINEERING COUNCIL 
Manx problems of prime importance to the 
nation and to the engineering profession will 
be considered by the Executive Board ot the 
American Engineering Council, governing body 
of the Federated American Engineering Soci- 
eties, at its next meeting, which has been fixed 
for March 23-24 in Cincinnati. 

The board’s sessions will be held at the Ohio 
Mechanics Institute, President Mortimer E. 
Cooley presiding. On March 22 tine committee 
on procedure will meet at the Hotel Gibson. 
Arrangements are under way for a meeting of 


Cincinnati engineers on the evening of March 
23 at which addresses will be delivered by 
members of the executive board. The opening 
session of the board will be called at 9 :30 A.M., 
to be followed by an afternoon session at 1 :30. 

Considerable additions to the membership of 
the Federated American Engineering Societies 
are in prospect, President Cooley informed the 
committee on procednre at its last meeting in 
New York City. At least a dozen engineering 
societies are about ready to join, he said. 
President Cooley was authorized to appoint a 
committee on increase in membership. John A. 
Stevens, of Lowell, Mass., has been selected as 
chairman. 

The meeting of the committee on procedure 
was presided over by President Cooley and 
was attended by Vice-presidents Philip N. 
Moore, J. Parke Channing, Calvert Townley 
and Gardner S. Williams, S. H. McCrory, 
chairman of the finance committee, and Execu- 
tive Secretary L. W. Wallace. 

President Cooley was authorized to appoint 
a committee on transportation to advise the 
executive board at its Cincinnati meeting as 
to whether or not there are any points in the 
problems of the transportation of the United 
States to which the federation could with pro- 
priety and effectiveness give attention, and if 
so, to submit a plan in its report to the execu- 
tive board. 

Max Toltz, of St. Paul, was chosen chairman 
of the transportation committee. Other mem- 
bers include Con M. Buck, W. H. Hoyt, W. K. 
Hatt, Dean Perley F. Walker and J. S. Bareili. 

The committee on procedure decided that the 
entire question of immigration was without the 
purview of the federation and that a com- 
mittee could not properly be appointed to 
study any phase of it. 

Acting upon representations from the Asso- 
ciated General Contractors of America, to the 
effect that the seasonable aspects of the build- 
ing industry as well as climbing construction 
costs were problems constituting an alarming 
situation, the committee adopted a resolution 
“viewing with approval the proposed co- 
operative movement to remove or reduce the 
element of seasonable demand in the construc- 
tion industry.” 

Willingness to name a committee to co- 
operate with some responsible agency that will 
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direct the movement was expressed. President 
Cooley was authorised to appoint a committee, 
should he believe it necessary, to cooperate 
with some authoritative instrumentality such 
as the American Construction Council or the 
Associated General Contractors of America. 

A “buyers' strike” is inevitable if the present 
trend of higher prices continues, it was as- 
serted in the statement of the contractors, 
signed by Managing Director Richard C. 
Marshall. 

The committee on procedure decided that the 
American Engineering Council would aid in 
any way within its power and means in bring- 
ing about uniform safety legislation. The 
committee declined to take a stand on the ship 
subsidy bill, which, it was held, did not come 
within the scope of the federation's activities. 

A communication from W. 8. Moody stating 
that immigration restrictions have so handi- 
capped production that the nation's commer- 
cial growth was being hampered was considered 
by the committee. Suggesting that machinery 
be used to relieve the shortage of unskilled 
labor, Mr. Moody said: 

I offer for your consideration the proposition 
that the council make a thorough survey of indus- 
try and select several kinds of work now done 
manually where great numbers of men could be 
replaced if power driven devices did the work. 

Having selected sufficient fields of such work 
to release say 500,000 or more hands, I would 
then have the council recommend to all industry 
that they associate for this purpose and contribute 
the necessary money to enable various suitable 
engineering organizations to undertake the devel- 
opment of the necessary devices for performing 
this work. 

The developmental work should be undertaken 
by the engineering organization in the same in- 
tensive way that similar big production problems 
were taken up during the war, although, of 
course, with greater regard for reasonable 
economy. 

The committee voted to submit the question 
of undertaking an intensive study of labor- 
saving devices, as outlined by Mr. Moody, to 
the American Society of Mechanical Engineers. 

APPOINTMENTS IN THE U. S. BUREAU OF 
MINES 

Continued growth of the Bureau of Mines, 
especially in the supervision of leasing opera- 


tions on publio lands, has resulted in the crea- 
tion of a leasing branch within the bureau, the 
appointment of another assistant director and 
several changes of personnel within the organ- 
ization. 

General operations under the leasing act of 
February 25, 1920, development of lands in 
the naval reserves and the supervision of opera- 
tions on Indian lands, have combined to make 
the federal government an outstanding factor 
in the production of minerals. Wells drilled 
on publio lands, including the naval reserves, 
now produce approximately 3,000,000 barrels 
of oil monthly, or at a daily rate of 100,000 
barrels. This production is outside of that 
from Indian lands. Coal leases and prospect- 
ing permits have been issued in fourteen 
western states, in which the federal govern- 
ment is supervising the operation of eighty- 
nine mines. 

A. W. Ambrose, assistant director, who is 
specially qualified in petroleum matters, has 
been placed in charge of the newly created 
leasing branch. Qe also will act as a consult- 
ing engineer to all branches of the bureau on 
matters relating to petroleum and natural gas. 

D. A. Lyon, chief metallurgist and super- 
visor of stations, has been appointed assistant 
director in charge of the research branch, 
which includes the functions and scope of the 
former investigations branch after the elim- 
ination of leasing matters. For the present, 
no appointment will be made to the position 
of supervisor of stations and Mr. Lyon will 
perform the duties of supervisor in addition to 
those of head of the research branch. 

T. T. Read, having asked to be relieved from 
his position as chief of the information service 
and assigned to investigative work, has been 
appointed a supervising mining engineer. 
During the absence of F. J. Bailey, assistant 
to the director, on a visit to the mine safety 
cars and stations, Mr. Read will serve as the 
acting head of the operations branch of the 
bureau and will later be assigned to appro- 
priate field duties. 

C. E. Julihn has been recalled from service 
as chief mining engineer of the War Minerals 
Relief Commission and made chief of the 
information service. Francis Winslow, now 
connected with the division of war minerals 
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supply, has been assigned to serve with the 
War Minerals Belief Commission as its chief 
engineer. J, W. Furness, who has been work- 
ing with the war minerals supply division of 
the Bureau of Mines, has been given a per- 
manent appointment in that division. 

These changes and appointments are effective 
as of March 1, 1923. 

GRANTS FROM THE ELIZABETH THOMP- 
SON SCIENCE FUND 

The following awards were made at the 
meeting of the trustees of the Elizabeth 
Thompson Science Fund on February 24: 

No. 241. To Dr. E. Wiedemann, Physikalisches 
Institut, Universitat, Erlangen, Germany, $100 
for researches on physical properties of colloidal 
substances. 

No. 242. To Dr. B. Lipachiitz, Paltauf *s 
Pathological Institute, Vienna, Austria, $150 for 
studies of the experimental tar cancer of the 
mouse. 

No. 243. To Mr. A. H. Palmer, U. S. Weather 
Bureau, San Francisco, California, for maps and 
photographs. 

No. 244. To Dr. E. F. Adolph, Zoological Lab- 
oratory, University of Pittsburgh, Pittsburgh, 
Pa., $250 for electrical equipment. 

No. 245. To Dr. Frank A. Hartman, Physiol- 
ogy Laboratory, University of Buffalo, Buffalo, 
New York, $200 for studies of adrenal function. 

No. 246, To Professor James B. Conant, de- 
partment of chemistry, Harvard University, Cam- 
bridge 38, Mass., $150 for a study of a new 
method of comparing the reactivities of a series 
of organic chlorides. 

No. 247. To Professor C. T. Brues, Bussey 
Institution, Harvard University, Forest Hills, 
Boston, Mass., $100 for a study of certain phyto- 
phngic races of insects. 

No. 248. To Professor G. H. Parker, Museum 
of Comparative Zoology, Harvard University, 
Cambridge, Mass., $200 for the study of nerve 
respiration. 

The Elizabeth Thompson Science Fund is 
administered by G. If. Parker, president; E. B. 
Wilson, secretary; Charles S. Raokemann, 
treasurer, and G. P. Baxter and W. B. Cannon, 
members of the board of trustees. The trus- 
tees meet three times a year toward the end of 
February, of May and of November. Appli- 
cations should be in the hands of the secretary 
well in advance of the date of the meeting. 


GIFT TO THE ROYAL SOCIETY 
Sir Alfred Yarrow, an engineer and ship- 
builder of Glasgow, has given £100,000 to the 
Royal Society for reasons and under the con- 
ditions stated in the following letter, addressed 
to the president: 

I would ask you to be so kind as to bring be- 
fore the council, at an early opportunity, the 
following proposals: 

I have, for many years, held the view that the 
prosperity of this country has been greatly ham- 
pered in the past for the want of better promo- 
tion to scientific investigation and its application 
to practical affairs. 

I am convinced that the future prosperity of 
this country will be largely dependent upon the 
encouragement of original scientific research. The 
birth of new industries, and the development of 
existing ones, are due largely to the growth of 
science, thus securing employment and the wel- 
fare of the whole community being advanced. 

It is doubtful whether even yet it has been 
realized how completely this country would have 
been at the mercy of our antagonists in the late 
war, had it not been for the research work done 
by our scientific men before the war and during 
its course. 

I desire to mark my sense of the value of 
research to the community by offering, as a gift 
to the Boyal Society, £100,000 to be used as cap- 
ital or income for the purposes of the society, as 
the council may think fit, because I recognize 
conditions alter so materially from time to time 
that, in order to secure the greatest possible bene- 
fit from such a fund, it must be administered 
with unfettered discretion by the best people from 
time to time available. 

Care must, of course, be taken that a gift from 
the fund shall in no case lessen any government 
grant. 

In accordance with your practice you would, I 
assume, appoint a committee to administer the 
fund, and would also frame rules for the guidance 
of the committee, while reserving the right to 
alter such rules from time to time; and I would 
suggest that they be considered by the council 
every tenth yeaT so as to meet modern needs. 

I should prefer that the 4noney be used to aid 
scientific workers by adequate payment, and by 
the supply of apparatus or other facilities, rather 
than to erect costly buildings, because large sums 
of money are sometimes spent on buildings with- 
out adequate endowment, and the investigators 
are embarrassed by financial anxieties. 

Although I thus give a general expression of 
my wishes, I do not intend, by so doing, to create 
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any trust or legal obligation for their fulfilment. 

In conclusion, I should like to record my firm 
conviction that a patriotic citizen can not give 
money, or leave it at his death, to better advan- 
tage than towards the development of science, 
upon which the industrial success of the country 
so largely depends. 

THE ENDOWMENT OF THE CALIFORNIA 
INSTITUTE OF TECHNOLOGY 

Mr. Arthur H. Fleming, of Pasadena, for 
many years president of the board of trustees 
of the California Institute of Technology and 
its chief financial supporter, has recently given 
to the institute his fortune of $4,200,000 as a. 
permanent endowment fund. This gift, with 
Mr. Fleming’s previous donations to the insti- 
tute, make a total of over $6,000,000. In the 
trust agreement entered into upon the turning 
over, of this fund, Mr. Fleming has made the 
following statement of his own ideals for the 
institute : 

The donor is convinced that the institute can 
best serve the purposes of its existence if its 
trustees adhere to certain fixed policies and prin- 
ciples, and he therefore earnestly advises and 
recommends : 

That the institute limit its enrollment to not 
more than two thousand (2,000) students; 

That it continue the work it is now doing in 
the several branches of engineering; 

That it specialize in research in chemistry and 
physics, under the direction of the most competent 
men obtainable, with the most liberal provision, 
in the way of salaries and equipment, for the 
prosecution of such work; 

That it seek and invite the superior student; 

That it help and encourage those who are dis- 
posed to research, but that the utmost care be 
exercised in the manner of giving such help and 
encouragement, keeping always in mind that ill- 
advised or too free-handed assistance begets weak- 
ness rather than strength, and that a man should 
be helped to help himself; 

That it use every proper effort to obtain gen- 
erous endowment funds, to the end that it may be 
able to make adequate provision for the effective 
prosecution of research work, pay good salaries 
to its faculty and obtain the services of educators 
of the first order; And, lastly, 

That it keep its standards of the highest. 

The donor is also convinced that the institute 
should always remain a privately endowed institu- 
tion. 


SCIENTIFIC NOTES AND NEWS 

The executive committee of the American 
Association for the Advancement of Science 
recently elected the following vice-presidents 
of the association for the year 1923, these 
elections not having been made at the recent 
Boston meeting: For section L, Dr. Florian 
Cajori, professor of the history of mathe- 
matics, University of California. For section 
N, Dr. Richard P. Strong, chief, department 
of tropical medicine, Harvard University Medi- 
cal School. For section Q, Dr. Henry W. 
Holmes, dean of graduate school of education, 
Harvard University. 

Professor Leon J. Cole, of the University 
of Wisconsin, has been appointed chief of the 
division of animal husbandry of the U. S. De- 
partment of Agriculture. 

The Boylston medical prize of $300, offered 
every other year by the Harvard Medical 
School in public competition for the best es- 
say on a subject in medical science, has been 
won by Professor A. N. Richards and Dr. Jo- 
seph T. Weam, both of the University of Penn- 
sylvania. 

The University of Pennsylvania conferred 
the degree of LL.D. on Dr. Chevalier Jackson, 
professor of bronchoscopy and esophagoscopy 
in the graduate school of medicine of the uni- 
versity, at the ninety-eighth annual observance 
of Washington’s birthday on February 22. 

A dinner in honor of Dr. G. Edmund de 
Schweinitz, Philadelphia, president of the 
American Medical Association, was given by 
the Chicago Ophthalmological Society on 
March 6. 

Dr. Swale Vincent, professor of physiology 
in the University of London, has been elected 
a member of the Paris Academy of Sciences 
in place of the late Professor Laveran. 

The Weldon memorial prize, which was 
founded at the University of Oxford in 1907 
by friends of the late Professor Weldon,, to 
perpetuate his memory and to encourage bio- 
metric science, has been awarded to Dr. Jo- 
hannes Schmidt, director of the Carlsberg Labo- 
ratory, Copenhagen. 

Professor Bordet, of Brussels, director of 
the Pasteur Institute of Brabant, has been 
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made a commander of the French Legion of 
Honor. 

Dr. Charles H. Townsend, director of the 
New York Aquarium, formerly connected with 
the deep-sea investigations of the steamship 
Albatross , has been elected a member of the 
council of the Oceanographic Institute, founded 
by the late Prince of Monaco. 

At the recent meeting of the American In- 
stitute of Mining and Metallurgical Engineers, 

E. P. Mathewson was made president; T. T. 
Brewster, of St. Louis, vice-president, and 
Frank H. Smith, of Spokane, second vice- 
president The directors elected are W. H. 
Aldridge, of New York City; G. H. Clevenger, 
of Brookline, Mass.; A. N. Diehl, of Pitts- 
burgh; Reno H. Sales, of Butte, Mont., and 
Seeley W. Mudd, of Los Angeles. 

The following officers of the Royal Astro- 
nomical Society were elected at the meeting 
on February 9 : President , Dr. J. L. E. Dreyer ; 
vice-presidents, Professor A. S. Eddington, Sir 

F. W. Dyson, Mr. E. B. Knobel and Professor 
H. F. Newall; treasurer , Lieutenant Colonel F. 
J. M. Stratton; secretaries , Mr. H. Spencer 
Jones and Rev. T. E. R. Phillips; foreign sec- 
retary, Professor H. H. Turner. 

John Morris Weiss, consulting chemical 
engineer, New York, has been selected by the 
Manufacturing Chemists* Association to serve 
as their representative on the recently formed 
sub-committee on benzol poisoning of the chem- 
ical section of the National Safety Council. 

Da. Victor Yngve has resigned his position 
with the Hydrol Company, Niagara Falls, N. 
Y., to accept a research fellowship in cryo- 
genic engineering at Harvard University. 

E. L. Rimbault, formerly reclamation man- 
ager of the National Aniline and Chemical 
Company, Inc., at the Buffalo plant, has been 
appointed manager of the intermediates and 
certified food color divisions. 

Dr. Simeon B. Wolbaoh, of the Harvard 
Medical School, Boston, and Dr. Hideyo No- 
guchi, of the Rockefeller Institute for Medical 
Research, New York, are conducting at Ham- 
ilton, Montana, research work on Rocky Moun- 
tain spotted fever. Their work will continue 
for several months. 


Professor Reid Hunt, of the Harvard Med- 
ical School, has been appointed visiting pro- 
fessor at the Peking-Union Medical College. 

Dr. Hanau W. Loeb, dean of the St. Louis 
University School of Medicine, sailed from San 
Francisco on February 22 for a tour of the 
Orient. During his trip Dr. Loeb will visit 
the medical schools of Japan, China and the 
Philippines. 

Professor William H. Hobbs, of the Uni- 
versity of Michigan, will attend the Pan- 
Pacific scientific congress to be convened at 
Sidney and Melbourne, Australia, from 
August 13 to September 4, by special invi- 
tation of the Australian government. He will 
deliver several papers on the topic of Pacific 
geology. In his absence Dr. Jesse P. Rowe, 
professor of geology at the University of Mon- 
tana, will serve as the bead of the department 
during the summer session. 

Professor The. Svedberg, University of 
Upsala, Sweden, who is conducting classes in 
colloid chemistry in the University of Wiscon- 
sin chemistry department during the second 
semester this year, has been invited to attend 
the dedication ceremonies of the Sterling chem- 
ical laboratory at Yale University on April 4. 

The new research laboratories of the General 
Electric Company, Ltd., Wembley, England, 
were opened on February 27, when Lord 
Robert Cecil and Sir Joseph Thomson deliv- 
ered inaugural addresses. 

A joint meeting of the Washington Acad- 
emy of Sciences and the Philosophical Society 
of Washington was held on March 10, at which 
Professor A. Sommerfeld, of Munich, delivered 
an address on “Evidence for the theory of rela- 
tivity afforded by atomic physics.” 

Dr. Leon Asher, professor of physiology 
at the University of Berne, Switzerland, de- 
livered a series of lectures on “The physiology 
of the lymphatics^ at the St. Louis University 
School of Medicine from March 5 to 9. 

Professor Ross G. Harrison, of Yale Uni- 
versity, recently gave two lectures on “The life 
of the tissues outside the body” before the 
University of North Carolina chapter of the 
Sigma Xi. 

Mr. Francois E. Matthes, of the United 
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States Geological Survey, gave an illustrated 
lecture before the New York Academy of 
Sciences at its general meeting of March 5 
on the “Evolution of the Yosemite Valley.” 
He also spent a day at the American Museum 
of Natural History inspecting the new large 
relief model of the Yosemite Valley that is 
being prepared under the direction of Dr. E. 
O. Hovey. 

Professor C. J. Chamberlain, of the Uni- 
versity of Chicago, delivered on March 3 an 
address at Toronto to the Royal Canadian In- 
stitute on the subject “Ancient plants.” 

Professor F. S. Hammett, of the Wistar 
Institute of Philadelphia, delivered a lecture 
before the Royal Canadian Institute at To- 
ronto on February 24 on “The glands of inter- 
na! secretion and their functions.” 

Dr. Christine Ladd-Franklin, of Colum- 
bia University, gave an illustrated lecture on 
January 23 at Harvard University under the 
auspices of the department of psychology, on 
“Theories of color sensation.” 

Dr. Harry Harkness Stoek, since 1909 
professor of mining engineering, University of 
Illinois, died suddenly on March 1, aged fifty- 
seven years. 

Professor Johannes Diderik Van der 
Waals, of the University of Amsterdam, died 
on March 8. Dr. Van der Waals received the 
Nobel prize for physics in 1910. 

Walter William Bryant, senior assistant 
in charge of the magnetic and meteorological 
department of the Greenwich Observatory, died 
on January 9, at the age of fifty-eight years. 

Alfred Henry Fison, lecturer on physios 
at Guy’s Hospital, was killed while installing 
wireless apparatus at the hospital on Febru- 
ary 4. 

Bernard Bosanquet, a distinguished Eng- 
lish writer on philosophy and logic, died on 
February 8, at the age of seventy-five years. 

The death is announced of Gaston Bonnier, 
professor of botany at the Sorbonne, Paris. 

It has recently been brought to the attention 
of the council of the Harvard Travellers’ Club 
that the rifle presented by the club to Mr. V. 
Stefansson in May, 1913, was stolen some time 
in October, 1914, probably from a wharf in 


Esquimalt, B. C. The rifle was a .256 bore 
Gibbs Magnum Mannlieher-Sehoneaur, No. B 
6029. Any information as to the present where- 
abouts of this rifle will be gratefully received 
and a suitable reward will be paid to the in- 
formant. Communications may be addressed 
to the president of the club, Professor Theo- 
dore Lyman, Jefferson Physical Laboratory, 
Cambridge, Mass, 

The United Civil Service Commission an- 
nounces an examination for assistant in fish- 
eries investigations in the service of the U. 
8. Bureau of Fisheries, to be held on April 
4, 1923. Applicants will be rated chiefly upon 
general biology and zoology in relation to the 
fisheries. There are to be filled from this ex- 
amination one position of field assistant in 
the Fisheries Service at large, at $1,200 per 
year; two positions of scientific assistant at 
$1,200, one at Fairport, Iowa, and one at 
the Washington, D. C., office; one in the po- 
sition of fishery expert, in the steamer Alba- 
tross, at $1,400 per year, and vacancies in 
positions requiring similar qualifications at 
higher or lower salaries. All of these posi- 
tions carry the present bonus of $20 per month. 
Applicants should apply to the Civil Service 
Commission, Washington, D. C., for form 1312, 
stating the title of the examination desired. 

The French Soci6t6 de biologic will celebrate 
its seventy-fifth anniversary on May 26. Dele- 
gates are expected from its affiliated societies, 
seven in France and one at Petrograd, Bueno* 
Aires, Lisbon, Athens, Copenhagen, Bucharest, 
Cluj and Jassy, Stockholm and Lithuania and 
from the Soci6t4 beige de biologie. Three 
questions have been selected for discussion: 
“Generation and fecundation,” “Physiological 
action of potassium and calcium,” and “Immu- 
nity in invertebrates.” 

The thirty-fifth German Medical Congress 
will be held in Vienna from April 9 to 12, 
under the presidency of Professor K, F. 
Wenckebach, when there will be discussions on 
encephalitis lethargica, introduced by von 
Economo of Vienna and Nonne of Hamburg, 
and on high arterial blood pressure, intro- 
duced by A. Durig, of Vienna, and Volhard, 
of Halle. One afternoon will be devoted to 
demonstration of patients with endocrine dis- 
turbances. 
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This Aztec rain, near the town of Aztec, N. 
M., donated to the government by the Ameri- 
can Museum of Natural History, is established 
ae a national monument under a proclama- 
tion issued by President Harding. The pre- 
historic ruin which is thus placed under the 
jurisdiction of the National Park Service of 
the Interior Department, is the beat preserved 
of all the ruins in that vicinity, and its desig- 
nation as a national monument will assure its 
preservation to posterity. The ruin, one of 
the well-known Pueblo type, is a large E-shaped 
structure of approximately 500 rooms with the 
entire first story standing and many of the 
second floor rooms intact. The ceilings are 
supported by large beams, cut and dressed 
with stone tools, while the walls are of sand- 
stone with dressed faces, and as examples of 
prehistoric masonry are said to take high rank. 
Excavation of the ruins has been carried out 
during the last five years by the American Mu- 
seum. 

The Journal of the American Medical Asso- 
ciation states that it is announced by Dr. Henry 
Hanson, director of public health for the Re- 
public of Peru and of the Peruvian yellow 
fever campaign carried out by the Rockefeller 
Foundation and the government, that Peru is 
free from yellow fever for the first time in 
history. There have been no cases reported 
since August, 1921, so that practically the 
whole western coast of the Western Hemi- 
sphere may be said to be clearod of the dis- 
ease. 

The British Industrial Fatigue Research 
Board has issued a report containing two docu- 
ments, one, on the influence of temperature 
and other conditions on the frequency of in- 
dustrial accidents, by Miss Ethel E. Osborne 
and Dr. H. M. Vernon, and the other, on the 
relation of fatigue and accuracy to speed and 
duration of work, by Mr. B. Musoio. 

The first of the William Beaumont Founda- 
tion lectures, given under the auspices of the 
Wayne County Medical Society, Detroit, has 
been issued in book form. Dr. W. G. Mac- 
Callum, professor of pathology in the Johns 
Hopkins University, delivered the first lecture. 
This senes of lectures is the outgrowth of a 
patriotic fund created during the war for the 
purpose of assisting needy families of the 


medical society who were in war service. After 
the fund had served its purpose, the contribu- 
tors redonated the substantial surplus to the 
progress of scientific medicine. 

Da. Chas. F. Shaw, professor of soil tech- 
nology at the University of California, is taking 
a six months’ sabbatical leave from February 
to August, and will visit the Hawaiian Islands 
for six weeks, proceeding to Australia with a 
brief stop at the Fiji Islands, returning 
through New Zealand, Raratonga and Tahiti. 
He is planning to observe soil condition in the 
Hawaiian Islands, particularly on the Islands 
of Hawaii, Oahu and Kauai, representing three 
very distinct stages in soil formation. In Aus- 
tralia he will study the character of the soils, 
particularly those of the new regions that may 
be opened up for settlement through the de- 
velopment of the Darwin and Murray rivers, 
and will also try to determine whether or not 
the soil zones that have been observed in Eu- 
rope and on the American continent are de- 
veloped on the Australian continent. Two 
weeks will be spent on the north island of 
New Zealand mainly in sightseeing. Dr. Shaw 
will bring back representative samples of soils 
from Australia both for the University of Cali- 
fornia and for the laboratory of the Bureau 
of Soils at Washington. 

At a recent meeting of the Board of Re- 
gents at the University of Michigan the presi- 
dent of the university filed a statement from 
Professor A. G. Ruthven with regard to the 
anthropological expedition to the Philippines. 
Dr. Guthe, the director of the expedition, 
wrote: “The collection already at hand is far 
beyond my wildest dreams. The unbroken 
pieces alone number well over one hundred. 
There are undoubted specimens of T’ang, Sung, 
and Ming ware. The possibility for compari- 
sons and study in these wares alone over- 
whelms me. In addition to Chinese ceramics 
there are unglazed pieces, and a goodly amount 
of beads, implements, skeletal material, 
wooden objects, etc. Gold and iron is not 
uncommon. We know at present of at least 
thirty caves and ten burial grounds which 
are more than likely to yield results. The 
islands seem to be full of the stuff.” 

The Journal of the American Association re- 
ports that the Academy of Medicine at Paris 
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has fifty-nine endowed prizes to award in 1922, 
and 133 articles were received in competition. 
This year again the secretary commented on 
the handicap resulting from too specific di- 
rections in regard to the awarding of a prise, 
as conditions change rapidly from year to 
year. During the year, two new prizes were 
endowed: one pertaining to questions of gen- 
eral hygiene and the other to the medical treat- 
ment of facial neuralgia. The Herpin prize, 
for the “Abortive treatment of poliomyelitis,” 
was awarded to Dr. A. Pettit of the Pasteur 
Institute, for his results with his antipoliomye- 
litis serum. He takes for the antigen the viru- 
lent medulla of monkeys. This year again 
the Audiffred prize “for a sovereign remedy 
for tuberculosis,” consisting of a 3 per cent, 
government bond and representing an income 
of 24,000 francs, was not awarded, although 
six competing works were received. Nineteen 
of the prizes were not awarded; no competing 
articles were received for four of them. The 
recipients of the prizes were all physicians in 
Prance or the French colonies, with the ex- 
ception of Professor C. Pezzi, of Milan, who 
shared with Laubry of Paris a prize for their 
“Manual on congenital heart disease.” All but 
ten of the prizes are open to international com- 
petition. 

The Kaiser Wilhelm Institute for medi- 
cosocial education, which was formerly the 
Kaiser Wilhelm Academy for the advancement 
of military medicine, is to be transformed into 
a government institute for medical research. 
This institute, which was completed a few years 
before the war, is to turn over its excellent 
laboratories and its library, which is probably 
the largest medical library in Germany, to the 
service of scientific medical investigation. 

R. B. Marston, editor of The Publishers’ 
Circular and Booksellers’ Record , London, 
writes to the London Times as follows : “With 
reference to the letter from Miss Charlotte 
Mansfield stating that a number of German 
publishers refuse to sell their chemical books 
to non -Germans, I am informed by authorities 
in the German book trade in Leipzig and Ber- 
lin that Miss Mansfield has been misinformed. 
There is no ban on the export of German 
works on chemistry or any other subject 
Every German publisher is very glad to sell 


his bocks — chemical or other— to non-Germans; 
but what may have given rise to the idea of 
refusal to export is that, owing to the great 
fall in the exchange value of the mark, Ger- 
man publishers are compelled to put a sur- 
charge of 200 per cent, more in some oases, 
on copies exported to England and other coun- 
tries. The German government supports the 
efforts of the book trade to protect itself in 
this respect, and customs officials at the fron- 
tiers are instructed to see that the surcharge 
is made. German publishers of expensive 
scientific works insist on a declaration in wri- 
ting that purchasers in Germany will not ex- 
port the works unless this surcharge is made- 
even then the cost to the English or other 
importer is still very low. During the war 
suggestions were made that some restraint 
should be put after the war on the world-wide 
dissemination of German science, but beyond 
this surcharge, which applies to books of all 
kinds, nothing has been done in this direction. 
I have experienced no difficulty in getting Ger- 
man military and technical works and find 
them, in spite of the surcharge, cheaper than 
before the war in most cases.” 

UNIVERSITY AND EDUCATIONAL 
NOTES 

The site at Woodland Avenue and Forty- 
second Street, Philadelphia, for the new build- 
ings of the Philadelphia College of Pharmacy 
and Science, was dedicated February 23. Rear 
Admiral Braisted, former surgeon general of 
the navy and president of the college, delivered 
the dedicatory address. It was announced that 
more than $1,000,000 had been collected since 
last November in the campaign for $2,000,000 
for the erection of buildings. The college was 
founded by Benjamin Franklin. 

The department of bacteriology of the Uni- 
versity of Chicago will occupy this month its 
new laboratory, to be known as “Ricketts Labo- 
ratory South.” Ricketts Laboratory South is 
a fireproof building, one story in height, situ- 
ated a few yards to the south of Ricketts Labo- 
ratory, and has been erected at a cost of 
$50,000. Like Ricketts Laboratory, it bears 
the name of Howard Taylor Ricketts, assistant 
professor in the university, whose researches 
in typhus fever led to the discovery of the 
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remedy for that great scourge, and who lost 
his life in Mexico City in May, 1910, from the 
fever which he was engaged in studying. 

W® learn from the Journal of the American 
Medical Association that a campaign was 
opened in December in the United States to 
raise funds for the medical schools for wom- 
en in India, China and Japan, which, if se- 
cured, would insure a gift of $500,000 from 
John D. Rockefeller. Dr. Tehyi Hsieh, Dr. 
Ida Scudder, principal of the Women's Medical 
College, Vellore, India, and Dr. Mabel M. Man- 
derson, former dean of the North China Medi- 
cal College for Women, Peking, toured the 
United States lecturing for this movement. It 
was announced recently by the Woman's For- 
eign Missionary Society of the Methodist Epis- 
copal Church that more than $2,800,000 had 
been raised for the six oriental colleges for 
women. 

Associate Professor C. M. Sparrow, of the 
University of Virginia, has been promoted to 
a full professorship of physics. 

At the University of Cambridge, Mr. J. B. 
S. Haldane, New College, Oxford, and Trinity 
College, has been appointed Sir William 
Dunn's reader in biochemistry, Mr. A. Hutch- 
inson, Pembroke College, university lecturer in 
crystallography, and Dr. C. Shearer, Clare 
College, university lecturer in embryology. 


DISCUSSION AND CORRESPOND- 
ENCE 

RADIATION A FORM OF MATTER: 

UNPROVEN 

What is there about relativity that compels 
so many of its expositors to confuse terms 
hopelessly, to fail to distinguish between defini- 
tion and proof, to adopt a spurious logic that 
would never be countenanced in another con- 
nection? Can it all be accounted for by the 
mental confusion that usually attends the use of 
well-known words to denote ideas that are new 
and more or less foreign to those previously 
denoted by them? Questions of this kind arise 
on reading such articles as Professor A. H. 
Compton's letter entitled “Radiation a form of 
matter," 1 in which he claims to have demon- 
strated “that, according to the common signifl- 

1 Science, 52, 716, December 22, 1922. 


canoe of the word, radiation must be considered 
as a form of matter." 

His demonstration consists of two parts. 
First, he maintains that the existence of radia- 
tion pressure is proof that the radiation pos- 
sesses mass; second, matter has been defined as 
“that which possesses mass or inertia”; hence 
radiation is matter. 

That the first conclusion involves a logical 
fallacy should be evident to any one who is 
aequaintd with the thump that can be given 
by a compressions] wave traveling along a 
spiral spring, even though he were unacquainted 
with the physics of the prerelativity era. The 
existence of radiation pressure shows that there 
is a transmission of momentum with the wave, 
but this does not require that the inertia con- 
cerned with this momentum pertains to and 
travels with the radiation. 

As regards the second part of the demon- 
stration, it should be evident that nothing new 
can be proven by a verbal definition. We are 
concerned with groups of phenomena, ideas, 
concepts, not with mere words. Definite words 
are chosen to denote definite groups of phe- 
nomena, ideas or concepts; and it is only as we 
comprehend these that we understand the true 
significance of the word. 

If a word is used to denote but a single prop- 
erty, then its definition merely names that 
property; for example, “Energy is the capacity 
for doing work." Such definitions are equiva- 
lent to mathematical identities; having found 
that one of the two terms of the definition is 
applicable to a given case, it is a mere truism 
to say that the other is likewise applicable, it 
adds nothing whatever to our knowledge of the 
subject under consideration* Such definitions 
classify by means of a single property, con- 
notate nothing, convey no implication either 
of similarity or of dissimilarity between other 
properties of the items that are grouped to- 
gether by this classification. 

If a word denotes, not a property, but a 
group of units each possessing many prop- 
erties, some common to all units of the group, 
others differing from unit to unit, the proper 
conception of the significance of the word can 
be conveyed best in the manner employed in 
educating infants, by pointing out numerous 
diverse units belonging to the group. The 
verbal definition of such a word must be ex- 
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eeedingly complex if it is even approximately 
complete. In practise, the definition of such 
a word is designed to serve merely as an aid 
to classification, and consists in the naming of 
only a few properties, in many cases of but 
one, that appear to be common to all units of 
the group and to >be possessed by no unit be- 
longing to any other group, all other properties 
common to the several units being connotated 
only. Definitions of this connotative kind can 
never be regarded as final, nor be used to prove 
that a given unit is properly designated by 
the word defined. If the properties of the unit 
in question are such as to conflict with the 
connotations of the definition, then the prop- 
er conclusion is that the verbal definition is un- 
satisfactory, that it does not serve to distin- 
guish unambiguously from other units those of 
the group designated by the word defined. To 
adopt any other policy is to deny that there 
is any connotation, to claim that the word mere- 
ly designates the property or properties named 
in the definition; in other words, to claim that 
the definition is of the kind previously con- 
sidered. 

As commonly used, “matter” and “material” 
denote a group of units that possess many 
properties; verbal definitions of them must be 
connotative. This appears to be recognized 
by Professor Compton. The use he makes of 
the definition is therefore invalid. In order 
to establish his thesis, he must show, by other 
than an appeal to verbal definitions, that radia- 
tion is indeed a unit of the group denoted by 
the word matter, that it satisfies the connotative 
demands. 

In the first paragraph of the letter we find 
the expressions “conservation of matter,” “con- 
servation of mass” and “mass or inertia.” The 
terms matter, mass, inertia appear to be re- 
garded as synonymous. Certainly the concepts 
designated by “matter” and by “inertia” are 
quite distinct. The terms matter and material, 
as commonly used, refer to aggregations of what 
we are pleased to call atoms. Such aggrega- 
tions have been found to possess both weight 
and inertia. It is the first of these, the one 
that determines the value of m in the gravita- 
tional equation, that has been found experi- 
mentally to be conserved. The second term, 
inertia, determines the work that is required 


to give the aggregation a specified velocity. 
The two concepts are quite different and should 
not be confounded. Experiments indicate that 
the ratio of the weight of such an aggregation 
to its inertia is a universal constant, the same 
for all such aggregations; but it should not be 
forgotten that this truly surprising relation has 
'been established solely for aggregations of 
atoms. I know of nothing that will justify 
the conclusion that the possession of inertia 
universally implies the possession of weight. 
When these different concepts are kept clearly 
distinct, the difficulty of establishing the pro- 
posed thesis is increased. In truth, the thesis 
in general appears untenable. 

If the words “matter” and “inertia” are re- 
defined as identical concepts denoting a single 
property the quantity of which differs from 
energy by only a universal constant, then, and 
probably only then, can the thesis in general 
be maintained. 

Redefinitions appear to be essential to the 
relativity theory, but they are in general un- 
avowed and unrecognized by the expositors of 
that theory. Terms so redefined do not denote 
the same concepts as they did before, and much 
of the utter nonsense that has been written 
about relativity is attributable to a failure to 
recognize the differences so introduced. Is it 
superoptimistic to hope that in the near future 
expositors of relativity will consider carefully 
and inform their readers of the actual signif- 
icance of the terms they uset Care in this 
respect, combined wifi the elimination of in- 
conclusive and invalid arguments, will be of 
great service to both the physicist and the lay- 
man. Incidentally, it will reduce the volume 
of relativity literature that one has to read; 
but that need not be considered here. 

N. Ernest Dorset 

404 Maryland Building, 

Washington, D. 0. 

RIGHT AND LEFT HANDED SPEAKERS 

The subject of right and left handedness 
periodically has evoked interesting discussion 
in the columns of Science, but I do not recall 
mention of a fact which I frequently have 
verified by observation, namely, that there are 
right and left handed speakers. Given an 
audience hall of oblong dimensions where the 



March 16, 1923] 


SCIENCE 


329 


speaker stands in the center of one side and 
not at the end, unless he be a practiced speaker 
he usually will address the majority of hiB 
remarks, be they written or impromptu, to- 
wards one or the other end of the hall, de- 
pending upon whether he be right or left 
handed. In illustration, I recently listened in 
a hall of this description to two cultivated 
Englishmen. One was an orator accustomed 
to speak in the House of Parliament, where 
the audience surrounds the speaker on all sides. 
He turned equally to the right and left of his 
audience, but the other, a general, more ac- 
customed to the battlefields than the rostrum, 
gesticulated with his right hand so forcefully 
that he pulled himself around to face his audi- 
ence ; upon his right, to the almost complete 
ignoring of those seated upon his left. Mean- 
while, in his embarrassment, with his left hand 
he clung to the lapel of his coat, which further 
precluded his turning towards that side! 

In a medical lecture hall into which an ad- 
joining room often is thrown open to accom- 
modate an overflow audience, there is a narrow 
but tall reader's desk at the center of one side. 
It is amusing to note that the right-handed 
speaker often leans upon this desk with his 
right arm, thereby turning himself to address 
his audience upon his left, but should be re- 
move his right arm to gesticulate (which med- 
ical speakers from the nature of their subject 
rarely have occasion to do), he pulls himself 
around to face the opposite end of the wide 
but narrow hall. The left-handed speaker 
does the reverse. As the majority of speakers 
are right handed, I have found it an advantage 
for hearing to sit in the audience upon their 
right side, unless there be a tall reading desk, 
when it is safer to sit upon their left! 

Related to this topic is the question of right 
and left eyedness, which was discussed in 
Science some time ago. Apart from any ques- 
tion of possible difference in acuteness of 
vision is the fact that many persons can not 
close the two eyelids with equal facility, which 
sometimes may account for poor marksmanship. 
In sighting a shotgun, for instance, from the 
right shoulder, if one instinctively doses the 
right eyelid much more readily than the left, 
in order to use the left eye one must bring the 
head much further over toward the stock of 
the gun, and failure to do this quickly and 


completely results in poor aim, particularly 
in rapid firing, as in taking birds on the wing. 

W. Gilman Thompson 

142 East 62nd Street, 

New York 

THE BIRD COLLECTOR 

From the article of Joseph Grinnell in your 
December 15th issue, one would infer, first, 
that the toll taken by collecting ornithologists 
is negligible; and second, that it makes no dif- 
ference anyway since the factor of safety is 
so large. However true this may be with re- 
spect to the dominant species, it certainly is 
not so when it comes to forms that are rare, 
either absolutely or locally. When a species 
once gets on the down grade, the hand of every 
man with £ gun, especially if he be an ornith- 
ologist, is against it. There is no deadlier ad- 
venture for a rare bird or one which has ven- 
tured out Of its ordinary range than to meet 
a bird lover of the collecting type. One might 
think that the ornithologist-conscience would 
prevent abuses in this line, but my experience 
indicates that in this variety of the human 
species that mental organ is purely vestigial ; 
while among commercial collectors, for whose 
existence the ornithologist is chiefly responsi- 
ble, it is non-existent. For example, a few 
years ago a pair of avocets (formerly abun- 
dant, but now very scarce in western Nebraska) 
bred in a marsh near Grand Island. The fol- 
lowing year, this colony was increased. The 
news of this brave attempt to regain some of 
its lost territory reached the ears of a collector 
in Lincoln, who promptly went out and ex- 
terminated the colony. 

The last specimen of the British sea-eagle 
passed away not long ago. Paid persecution 
brought its numbers to the danger point; but 
after the reward for killing it was withdrawn, 
it might easily have maintained itself but for 
the selfishness of collectors, who shot every 
available specimen for “preservation." To this 
the scientific bird-man will doubtless reply: 
“Tush! When a species is dying out or trying 
to extend its range, it will do so regardless of 
collectors.” But to the non-partisan mind 
such protests naturally raise a question as to 
the protestor's sincerity or accuracy. The in- 
dictment of Douglas Dewar anent the hoopoe 
will strike many a responsive chord. In his 
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Bombay Ducks, p. 146, he says, “The hoopoe 
frequently visits England and would breed 
there if it were allowed to do so; but the mo- 
ment the beautiful bird sets foot on our shore 
it is shot by some collector, who then proceeds 
to boast about his exploit. The consequence is 
that the hoopoe is a very rare bird in England, 
and is likely to remain so until severe measures 
are enacted against that enemy of nature, the 
collector of birds.” 

What is to be donet As one who believes 
that for the greatest good to the greatest num- 
ber, it is more important to save the rare birds 
than have them run the risk of extermination 
in the interests of science, I believe the killing 
of such birds should be absolutely prohibited. 
Their appearance can be taught by carefully 
prepared plates or by skins protected by double 
glass-plates. If any one believes that it is ab- 
solutely essential to human welfare or to that 
of his guild that they be "collected,” let him 
show the faith that is in him by going after 
them and standing up for fine and imprison- 
ment like a man. For the species that are be- 
ginning to be rare, or better yet, for all harm- 
less birds the laws should permit them to be 
shot only by accredited representatives of sci- 
entific institutions. Furthermore, all teachers 
and others engaged in promoting the interests 
of young people in wild life should discourage 
the collecting impulse as unsocial in its ulti- 
mate results. To test the logic of this position 
merely imagine what the result of the opposite 
course would be. Suppose ail children through- 
out the land were urged to provide themselves 
with guns and to start collections of birds and 
eggs. What would this do to the factor of 
safety for the rarer birds 7 

H. Gifford 

fefHE ACTION OF SODIUM HYDRATE UPON 
THE COMPOSITION AND DIGESTI- 
BILITY OF GRAIN HULLS 

In an earlier publication of this journal, 1 a 
brief account was given of studies made at this 
station on the effect of dilute solutions of 
sodium hydrate on the composition and diges- 
tibility of grain hulls and other fibrous 
material. 

Since this first report was made additional 
work has been done with barley hulls, cotton- 

i Science. Vol. LV, No. 1414, p. 131, February 
3, 1922. 


seed hulls and flax shives. It has been found 
that the soda solution had a pronounced in- 
fluence in improving the digestibility of the 
barley hulls but that it was substantially with- 
out effect upon the digestibility of the cotton- 
seed hulls or flax shives. A special study is 
being made of its action upon the digestibility 
of the pentosans, fiber and lignin. It is in- 
tended to study the effects of other methods of 
treatment including the action of other chem- 
icals upon grain hulls and similar materials. 

J. B. Lindsey, 

J. G. Archibald 

Massachusetts Agricultural 
Experiment Station 

STENOMORPH, A NEW TERM IN 
TAXONOMY 

In the study of shipworms I have found that 
larval forms of various species seem to show 
no selective powers as far as the size of the 
wood to which they have attached themselves 
is concerned. It therefore happens that we 
find the same species growing in timbers suf- 
ficiently large to enable it to attain full size, 
which in different species varies from six inches 
to three and a half feet in length, and from 
a few millimeters to almost an inch in diam- 
eter; or the larval forms of the same species 
may attach themselves to a piece of lath or a 
twig and completely honeycomb this, just as 
they do the larger piece of timber, reaching 
sexual maturity in this state. Forms under 
such conditions are dwarfed and while they 
have the structural features of the larger 
species, these are all reduced correspondingly 
in size. To such forms distinct names have 
been given by some authors who did not under- 
stand the true inwardness of the situation. For 
such diminutive forms produced by their 
cramped habitat I wish now to propose the 
term stenomorph . 

Specimens coming under this designation will 
probably be found in all species of shipworms 
as well as other boring and nestling molluaks 
and probably other groups of organisms. 

It is more than likely that specimens grown 
in the small 2x4" test blocks, placed in various 
waters of our country by the Committee on 
Marine Piling Investigations of the National 
Research Council, will produce stenomorphs of 
the various species. 


Paul Bartsch 
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BOTANICAL LITERATURE FOR RUSSIA 
The world's war and the following events 
tore Russia away from the civilized world and 
stopped any access to its scientific literature. 
Now that normal relations between our country 
and its neighbors are being partly restored and 
the scientific literature of Western Europe be- 
gins little by little to penetrate into Russia, we 
are still deprived of North American publica- 
tions. At the same time the financial condi- 
tions of our country are such that we are un- 
able to purchase them from booksellers. This 
leads me in the name of the laboratory under 
my supervision to address botanists of the 
United 'States and to ask for help in our sci- 
entific work by sending copies of recent papers, 
books, etc. We shall be glad to send in return 
our publications. 

Const. Meyer 

Botanical Gardens, 

University or Moscow 


SCIENTIFIC BOOKS 

The Biology of Death . By Raymond Pearl. 

Philadelphia: Lippincott, 1922. 

In many fields of scientific research, where 
progress is most active, the old barriers which 
have so long separated men of like mind and 
partitioned off congruous subjects are now 
disappearing. This fact is widely recognized 
in the case of physical chemistry, of general 
physiology, and of atomic physics. But there 
could be no better illustration of it than the 
new monograph on experimental biology, “The 
Biology of Death.” Professor Pearl, an ex- 
perimental biologist, has not found it necessary 
to change either his point of view or his meth- 
ods of research in taking up his duties as pro- 
fessor of vital statistics, and in his first book 
dealing with the subject of his new chair he 
has drawn upon a wide variety of sciences, 
including cytology, pathology, genetics * a nd 
statistics, without sacrifice of unity and with 
the happiest results. 

The book opens with two questions: “Why 
do living things die?” “Why do living things 
die when they do.” Pearl's answer to the first 
question may perhaps be stated as follows: 
Single cells, whether unicellular organisms, 
gem cells or somatic cells, die only by chance. 
All cells are potentially immortal. The proof 


of this statement is to be found in the work of 
Woodruff on Paramecium , of Jacques Loeb on 
artificial parthenogenesis and especially of 
Harrison, Leo Loeb and Carrel on tissue cul- 
ture. Normal death in the metazoa is due to 
the wearing out of units of a higher order than 
cells, it is a result of the specialization of 
structure and function of the highly differen- 
tiated multicellular being. 

It seems to me that this is probably a sound 
inference. Nothing could be plainer than the 
fact that death from valvular disease of the 
heart, or fiom cirrhosis of the liver, or perhaps 
from diabetes, corresponds with Pearl's state- 
ment. The conception also has the advantage 
of being analogous to our ordinary view of the 
wearing out of useful objects. Thus we wear 
out our boots or their soles, but the molecules 
of which they are composed remain un- 
changed. Indeed an aggregate of aggregates 
must be more unstable, in certain respects, than 
its component aggregates, for its existence de- 
pends upon the integrity of each component 
and of the relations between them. But it must 
be confessed that, until certain phenomena of 
senescence such as desiccation and the more 
conspicuous intracellular changes can be clearly 
accounted for, doubt will remain regarding the 
complete validity of any statement concerning 
this question, simply because we shall continue 
to feel uncertain of the exhaustiveness of our 
analysis. 

In answering the second question Pearl 
turns to his own researches and classifies the 
causes of death “under the heads of the several 
organ systems of the body, the functional 
breakdown of which is the immediate or pre- 
dominant cause of the cessation of life.” A 
statistical treatment of the data, founded upon 
this classification, leads to the conclusion that 
the causes of death operate in a very orderly 
and regular manner, the biological significance 
of the regularities being, as a rule, not difficult 
to understand. Thus, in the first year of life 
the alimentary tract is to be charged with the 
greatest number of deaths, for the next fifty 
years of life it is the respiratory apparatus 
which takes first place, in old age the circula- 
tory system. 

From these facts the conclusion is drawn 
that advancement of the physiology, pathology 
and hygiene of the respiratory organs should 
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take a very high position in our effort to pro- 
mote the health of the community and to 
lengthen human life. 

Another and more compact biological classi- 
fication of the causes of death depends upon 
the discrimination of the germ-layers from 
which the different organs arise. This yields 
the result that parts of endodermal origin are 
the most vulnerable (fifty-seven per cent.), 
those of ectodermal origin the least (about ten 
per cent.). 

This subject is followed by a presentation of 
the evidence, first from statistics on men, then 
from Pearl’s own interesting experimental 
studies of Drosophila , that length of life is in- 
herited in a normal manner. Especially after 
an examination of these experimental data it 
is impossible to escape the conclusion that, 
other things being equal, duration of life fol- 
lows the Mendelian laws, or the impression that 
farther information and perhaps novel dis- 
coveries must result from the study of so 
unique a character. 

But how far does environment modify the 
hereditary length of life in man? What is 
the accidental, what the preventable shortening 
of human life? To the analysis of this ques- 
tion much space is devoted. First comes the 
evidence that the expectation of life at birth 
in civilized communities lias been increasing 
over a period of two thousand years. No doubt 
as a result of this fact, the expectation of life 
at advanced ages has meanwhile been growing 
less. It is difficult to see how these facts can 
be fully reconciled with another statement 
arising later from experimental evidence “that 
environmental circumstances [probably] play 
their part in determining the duration of life, 
largely, if not in principle entirely, by influ- 
encing the rate at which the vital patrimony is 
spent,” 

So far as the prospects of further great in- 
creases in the length of life are concerned, it 
is not surprising to find Pearl a moderate 
sceptic. Like yellow fever in the past, other 
diseases will no doubt be conquered by scien- 
tific methods in the future. Still others will be 
more and more restricted. But, on the other 
hand, it seems dear, according to Pearl, that 
some effects of preventive medicine are much 
over-estimated, partly through our ignorance 
of epidemiology, partly because of the senti- 


mental enthusiasm of ignorant optimists. On 
the other hand, “the inherited length of life” 
definitely limits the progress that can be made 
through the agency of applied science. At this 
point the doubtful question seems to be how 
much progress can still be made before dimin- 
ishing returns check further increase of effort. 
Pearl’s opinion seems to be that long be- 
fore the expectation of life at birth in the 
United States has been lengthened by thir- 
teen years (a fair estimate of the effect of elim- 
ination of all preventable deaths) the law of 
diminishing returns must put an end to sub- 
stantial progress. It is interesting, if only 
academically, to note that selection of long- 
lived stock, as in Pearl’s Drosophila experi- 
ments, would rapidly lead to much greater re- 
sults. These conclusions are reinforced by the 
fact that the death rate of the earliest period 
of life, and presumably of all periods, is 
selective. On the other hand those both of 
whose parents survive to the age of eighty 
live twenty years longer than those neither of 
whose parents reach the age of sixty. 

This interesting book closes with the discus- 
sion of what is perhaps its most important 
contribution to the problem of population, the 
theoretical population curve of Pearl and Reed. 
This curve, which was developed from a 
simple hypothesis, has the formula 

b 


being time and y population. It is a curve 
which also arises from the discussion of other 
natural phenomena and it fits the facts of 
population in a large number of independent 
cases with truly remarkable accuracy. With 
its help the discussion of the population of 
the United States leads to the conclusion that 
the present growth of population in this coun- 
try is approaching a maximum of about 
197,000,000 and that, unless some other new 
phenomena of growth or decay should be 
added, this maximum will be nearly reached in 
one hundred years. 

A book so full of complex problems vig- 
orously treated can not fail to arouse both 
interest and opposition. It is safe to say, how- 
ever, that Professor Pearl has done an im- 
portant work of scientific synthesis which must 
encourage and disseminate clear, critical, un- 



March 16, 1922] 


SCIENCE 


333 


sentimental thinking about one of the greatest 
of social problems. 

L. J. Henderson 

Harvard University 


SPECIAL ARTICLES 

OCCURRENCE OF HUMAN REMAINS WITH 
PLEISTOCENE FOSSILS, LACOW 
SAND PIT, DALLAS, TEXAS 
The closing of the Lagow Sand Pit, Dallas, 
Texas, is a matter of regret to students of 
Pleistocene fossils in the southwest. This sand 
pit has been operated for seventeen years, ex- 
cavating an area of about five acres. The pit 
is a part of a large featured terrace which 
follows the Trinity River for a number of 
miles. The top of the terrace is about fifty 
feet above the flood plain of the stream. The 
number of fossil finds has been large, though 
few of the finds have been saved. Of the fos- 
sils now preserved in the museum at Southern 
Methodist University, Dr. R. S. Lull has de- 
scribed seven species, with two new species and 
one new genus. Included in the list are a 
sabre-tooth tiger, deer, four-homed antelope, 
bison, camels, horse and mammoths. Since the 
closing of the pit makes it impossible that 
further knowledge will be gained from the 
locality, it seems a proper time to put on reoord 
the finding of a human skeleton associated with 
the Pleistocene fossils of the pit. 

Section of Lagow Sand Tit 
Top soil. Medium grained sandy loam, 


dark red to black 2 ft. 

Sandy clay, hard, tenacious. Red..... 3 ft. 


Fine sandy clay with light calcareous segrega- 
tions and streaks. Texture of sand varies. 
Color yellow. 

Fossils ; Antelope, bison, mammoth, 

maa 2 ft., 10 in. 

Fine to coarse clean white sand and gravel. 
Gravel usually under one inch. Cross-bedded. 
Forest beds not over 12 to 14 inches, usually 
3 to 4 inches. 

Fossils usually found at bottom, especially larger 
bones. Bones clean aiid usually white or cream 

in color. Mammoth, camel 14 ft. 

On October 26, 1920, I was notified by the 
owner of the pit that the workmen had uncov- 
ered bones which seemed to be human. Taking 
with me Dr, Robert T. Hill, I visited the pit, 
but found that the bones had been removed 
from the sand. 


Referring to the above section, it is noted 
that only the lower part of the pit, the cross- 
bedded white sands, are commercially valuable. 
The upper layers constitute an over-burden. 
The over-burden is removed first. All of the 
workmen were agreed as to the location of the 
find — about five feet below the surface of the 
soil. There was no evidence along the wall of 
any disturbance or mixture of the different 
beds from bottom to top. Dr. Hill and I made 
close examination on this point. Mr. Lagow 
pointed out that there was no evidence of a 
grave having been dug, when it was suggested 
by a bystander that the man had been recently 
buried. The layers above the bones were well- 
marked stiff clays, and would apparently have 
shown any change or mixture with the beds 
below, such as would have been the case in 
digging a grave. 

An examination of the sand and dirt found 
on the bones confirmed the statements of the 
pit men as to the exact position of the find. 
Mr. W. E. Wrather and Professor J. D. Boon, 
geologists, also visited the pit on the following 
day, likewise agreeing that there was no evi- 
dence of disturbance in the layers above the 
position of the human bones. 

Only the one skeleton was found in the pit. 
No human implements or artifacts have been 
recovered. Dr. George Grant MacCurdy made 
the following report on the specimens: 

The human bones from Dallas comprise seg- 
ments of right and left femur, right and left 
tibia and right fibula; also the left horizontal 
ramus of the lower jaw and several fragments of 
the calotte. All presumably belong to one indi- 
vidual, a large adult male of the modern type. 
This is about all one could say without having 
in hand more of the skeleton. 

A chemical analysis of the fossilized bones 
from the human skull and from the camel skull 
made by Miss May Whidsit, of Southern Meth- 
odist University, gives the following results : 


Human : 

P a O B 30% 

OaO [57.8% 

£32.3% 

Camel ; 

P 2 0* 31.5% 

CaO (55.4 % 

) 31,04% 


The degree of fossil ization of the human skull 
and that of the camel are approximately the 
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same. Had these human bones been of any 
other species, no question of association would 
be raised. All would agree that they were 
contemporaneous. 

In the Lagow Sand Pit it is necessary to lay 
aside the association of “modern man” with 
Pleistocene fossils as due to burial by land- 
slide, by recent stream action, by uprooting 
trees, or by any agency except a human agency. 
If the remains were buried by human agency, 
two things appear remarkable : First, that 
there was no visible evidence of the grave hav- 
ing been dug, although the skeleton was found 
in a sand layer beneath two beds of clay; sec- 
ond, that while the deposits of fossils in certain 
areas of the pit were much richer than others, 
and occupy limited areas in the pit, the loca- 
tion of the supposed grave was, mirabile dictu, 
placed exactly in such a limited fossiliferous 
area as would have occurred if laid down 
contemporaneously with the other fossils. 

An account of this occurrence was withheld 
from print in the hope that further material 
would be found. At least a dozen occurrences 
in North America report human remains or 
artifacts associated with Pleistocene fossils or 
Pleistocene deposits, A review of these cases 
shows that in applying the theory of the mul- 
tiple hypothesis, the most elaborate and in- 
volved explanation is always chosen rather 
than the simple direct fact of visible associa- 
tion and contemporaneity. Should a visible 
association be of less importance than a pre- 
conceived notion as to the type of man which 
ought to be uncovered with Pleistocene fossils! 

Ellis W. Shuler 
Southern Methodist University, 

Dallas, Texas 

THE EFFECT OF SODIUM HYPOCHLORITE 
UPON THE SPORES OF AMERICAN FOUL 
BROOD (BACILLUS LARVAE) 

During the past year we have conducted a 
number of experiments with various prepara- 
tions of sodium hypochlorite to determine 
whether or not this chemical has any value in 
destroying the spores of Bacillus larva . 

Three lines of experiments were used : 

(1) To determine if diluted solutions in 
sugar syrup fed to the bees would have any 
effect on control of the disease in a working 
colony. 


(2) To determine if combs containing dead 
larvffl or dry extracting combs from diseased 
colonies might be treated and used again with- 
out carrying the infection. 

(3) To determine if infected honey might be 
treated so that it could be fed back to the bees 
without danger of carrying the infection. 

(4) To determine if sodium hypochlorite 
might be used as a disinfectant for hives, hive 
parts, extractors and other equipment. 

The results of these experiments show that 
sodium hypochlorite has a solvent action on 
dead bees, pollen, cocoons and other debris in 
the combs but that it does not injure the wax, 
and while certain concentrated solutions will 
dissolve a dead bee in a short time, diluted 
they are not at ail harmful to the bees when 
added to their food. 

Larvae dead from foul brood and living in 
the cells as scales were completely dissolved 
out in twenty-four hours. Four of these combs 
placed in colonies of bees in June remained 
free of disease throughout the summer, 
although the bees continued to rear brood in 
them. 

Sugar syrup to which a water solution of 
spores had been added failed to carry the 
disease when treated with a 1 to 25 dilution of 
a 3 per cent solution of sodium hypochlorite. 

In an experiment where three colonies of 
bees were fed a diluted solution of diseased 
honey treated with sodium hypochlorite, two of 
the colonies had not showed any signs of dis- 
ease six weeks after feeding; the third colony 
developed the disease but there is evidence to 
show that the disease may have come from an 
outside source. 

For disinfecting hive bodies and equipment 
a special solution was found to be a hundred 
per cent, efficient. 

Experiments in feeding to counteract the 
disease in colonies already infected were un- 
successful. 

The particular value of a special hypo- 
chlorite finally decided upon is that it destroys 
the spores wherever it comes in contact with 
them but is not poisonous and may be fed in 
syrup or honey to the bees without apparent 
injury to them. 

H. F. Wilson 
W. A. Hadfield 

Madison, Wisconsin 
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SOME CHEMICAL BEARINGS OF 
PHARMACOLOGY 1 

Probably the best definition of pharma* 
cology is that which describes it as the study 
of the action of chemical substances upon 
living things. Pharmacological problems, 
therefore, fall into three groups, namely, those 
which relate (1) to the chemical substances 
(usually drugs or poisons), (2) to the living 
things (which may be anything from simple 
cells to highly complex organisms), and (3) 
to the reaction between the one and the other. 
Evidently then a pharmacological problem 
without a chemical bearing must indeed be 
superficial. 

With regard to the problems of the first 
group — those relating solely to the chemistry 
of pharmacological agents — I will call your 
attention to a chemical classification of drugs 
which appears to differ from any which have 
previously been suggested. It should be of 
interest to every chemist desiring to advance 
our knowledge of drugs. In the following 
classes are included only substances whose 
value in the treatment of disease is at present 
above question, or likely to be soon established. 
Suggestiveness rather than completeness is the 
intent of this presentation. 

A CLASSIFICATION OF PHARMACOLOGICAL AGENTS 

ACCORDING to the state of present knowl- 
^ EDGE OF THEIR CHEMISTRY 

1. Substances from which no pure chemical prin- 

ciple has as yet been isolated: 

Pituitary 

Insulin 

Secretin 

Anti-venoms 

Anti-toadtas 

2. Substances which contain definitely isolated 

chemical principles, but which are employed 
by preference in impure forms empirically 
found more effective: 

Digitalis 

(Digitoxin 

i An address before the McGill Chemical So- 
ciety, December ft, 1922. 
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Digitalin 

Digitaleifl 

Digits&poniu) 

Vegetable purgatives 
Kuodin 

Chrysophanic acid 
Botins 

3. Definite chemical entitle* the details of the 

structure of which are incompletely known: 
Morphine 
Quinine 
Strychnine 
Bserine 
Thyroxin 

4. Substances of definitely known structural for- 

mula: 

Simpler compounds 
Inorganic 
Organic 

Natural alkaloids 
Animal 
Vegetable 
Synthetics 
Barbitone 
Novocaine 
Salicylates 
Atophan 

1 Phenacetine 

Chloramines 
Acrlflavine 
Atoxyl 
Salvarsan 
M Bayer 205” 

In every one of these groups the synthetic 
chemist should find attractive problems. In 
the first three these relate evidently to the pro- 
motion of the substances to a higher category, 
especially the fourth. But once a drug has 
attained the final group the chances are still 
overwhelmingly against being ideally suited 
to its purpose, and so the synthetic chemist 
must consider converting it into something a 
little different but more perfect. This means 
cooperation between chemistry and pharma- 
cology. 

To better illustrate the nature of the prob- 
lems involved a number of substances from 
each of the four classes may be discussed. The 
first category includes three of animal origin. 
They are known as “endocrine” substances or 
“internal secretions” because they are elab- 
orated by some organ of the body, and poured 
directly into the blood stream. Excess or 
deficit of endocrine principles means disease. 
In the latter instance the supply may often be 


satisfactorily maintained by administration of 
the required active principle. 

The first drug wkicii I have noted is the 
secretion of a part of the pituitary gland 
(attached to the center of the lower surface of 
the brain) which has the power of causing con- 
tractions in the muscular walls of many so- 
called involuntary organs. It is used particu- 
larly in obstetrical work for its effect in stimu- 
lating contractions of the uterus. A well- 
known chemical substance exhibiting similar 
pharmacological characters is histamine, but 
Abel has recently prepared an extract of the 
pituitary exhibiting twenty times the strength 
of histamine. 

Insulin is the term applied by Banting, Best 
and Maeleod, of Toronto, to their new pan- 
creatic extract which is unquestionably able to 
lower the blood sugar content of both normal 
and diabetic organisms, regardless of how high 
a place it may ultimately take among the reme- 
dies for diabetes. The chemist who first suc- 
ceeds in identifying the active substance in this 
preparation will have made a contribution of 
great value to pharmacology. 

Secretin is an extract of the duodenal 
mueosa which, as Bayliss and Starling show, 
is normally absorbed into the blood stream and 
carried to the pancreas, where it stimulates 
the digestive function of that organ. 

Antivenoms and antitoxins present difficul- 
ties to the chemist on account of the compara- 
tively small quantities available. Profound 
effects in the body result from the introduction 
of solutions which contain but fractions of a 
milligram of pure principle. 

Of the second class of drugs — those yielding 
unsatisfactory chemical principles, the most 
important members are the digitalis bodies and 
some of the vegetable purgatives. Of the 
former the alcohol-soluble crystalline digit oxin 
exhibits the required therapeutic properties, 
that is to say strengthening and regularizing 
the action of the diseased heart, but in its pure 
form presents undesirable side actions, so that 
the Galenical preparations, which are of course 
impure mixtures, are found much more efficient 
in safe doses. 

From the vegetable purgatives such as cas- 
cara and rhnbarb have been isolated emodin 
and chrysophanic acid — derivatives of anthra- 
quinone. Other vegetable purgatives contain 
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definite resinous principles, but here again the 
crude drugs are preferred, as they delay ab- 
sorption of these purgative principles from the 
bowel into the blood stream, and thus prolong 
their action in the former region where it is 
desired. 

In the third class have lingered for about 
one hundred years a number of the most im- 
portant alkaloids. The chemical isolation of 
these early in the nineteenth century is asso- 
ciated particularly with the names of Pelletier 
and Sertuerner. 

Morphine, quinine, strychnine, eserine and 
others still defy the structural chemists; wit- 
ness, for example, the conflicting views of 
Knorr and Pschorr concerning the first of these 
alkaloids. 

Thyroxin is the second of the endocrine prin- 
ciples to have been isolated chemically; this 
was brilliantly accomplished in recent years by 
Kendall. The assigned structural formula has 
however not yet been substantiated, but the 
drug appears to be a trihydro, tri-iodo deriva- 
tive of indol propionic acid. It has a content 
of about sixty-five per cent, iodine, which ele- 
ment has long been recognized as essential to 
the action of the thyroid principle, although of 
itself unavailing. Crude thyroid extract has 
for thirty years occupied a most prominent 
place in therapeutics. Its constant use keeps 
in a normal condition those who are unfor- 
tunate enough to exhibit a deficiency in the 
function of this gland. 

The large fourth class contains, of course, 
all the simpler inorganic and organic drugs. 
Acids, bases and even elements are used in 
therapy, as well as ether, chloroform, phenol 
and numerous other organic chemicals. It is 
surprising how many of these present new 
chemical problems for the pharmacologist. At- 
tempts, for example, have been made to prove 
that certain of the metals should preferably be 
introduced in the colloidal state. At the 
present time one hears reports of the possi- 
bility of colloidal lead as a cancer cure. Again, 
pure ether has been called into question in 
recent years. The so-called “Cotton process” 
ether has been widely advertised as containing 
impurities to which the anesthetic effects are 
really due. Chemically purs ethoxy-ethane, 
however, has been vindicated within the last 
year by Drs. Stable and Bourne both clinically 
and in our laboratory. 


SYNTHETIC DRUGS 

The natural alkaloids .■ — Many of the natural 
alkaloids can now be imitated synthetically, for 
example, atropine and cocaine, and among the 
animal alkaloids, the first endocrine drug to be 
isolated, adrenaline or epinephrine, a powerful 
circulatory stimulant and hemostatic. Improve- 
ments over the first two alkaloids named are 
seen in the synthetics homotropine and pro- 
caine (novocaine) respectively. Procaine in 
turn is being replaced for some anesthetic pur- 
poses by Hirschfelder’8 saligenin, an instance 
of an old chemical adapted to a new use. 

Countless other synthetic drugs have been 
developed. Among the most useful of these 
are barbitone of the hypnotics, acetyl salicylic- 
acid (aspirin) of the anti-rheumatics, atophan 
and phenacetine which resemble aspirin in so 
far as they possess antipyretic and analgesic 
properties. Such antiseptics as the chlor- 
amines and flavines and Buch agents as atoxyl 
and salvarsan suggest most interesting chap- 
ters in so-called chemotherapy, 3 

Among the newest of synthetics is “Bayer 
205” now widely quoted as having been de- 
scribed in Hamburg as the “key to colonial 
possessions.” Its significance lies in its cura- 
tive value in tropical “sleeping gickness,” in 
which it is said to exhibit the unusual thera- 
peutic ratio of curative dose to toxic dose of 
1 to 60. 

The chemistry of pharmacological agents 
concerns itself further with their fate in the 
body. Nature's laboratory ean transform them 
in many ways. Oxidations, reductions, decom- 
positions and syntheses of drugs all occur, and 
the resulting products exhibit sometimes less 
and sometimes more pharmacological activity 
than the original substance. Thus the conver- 
sion to something else in the body may be 
essential to bring out the real action of a drug, 
or the result of the change may be to detoxify, 
as for example, when an excess of morphine is 
oxidized in the body. 

The second of the three suggested fields of 
pharmacology embraces the living things upon 
which the drugs and poisons act. The behavior 
of living organisms considered apart from drugs 
pertains especially to the realms of physiology 

ft By usage the term 1 * chemotherapy ' 9 is gen- 
erally restricted to the employment of specific 
etiotropic agents. 
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and pathology. The chemical viewpoint is con- 
tinually assuming larger proportions in these 
fields, and the pharmacologist is continually 
concerned with their problems, 

PHARMA OO LOGICAL REACTIONS 

Let us pass, however, to our third division 
which constitutes pharmacology in its restricted 
sense, and discuss the reactions between chemical 
agents and living things. What are these phar- 
macological reactions, and why do they occur? 

To answer the first question one measures 
the various manifestations of drug action by 
either chemical, physical or psychological meth- 
ods. By chemical methods we may determine 
changes in the carbon dioxide output of the 
lungs, in the alkali reserve of the blood, or de- 
tect the presence of abnormal constituents in 
the urine, such as sugar or albumen; any of 
these things may be influenced by drugs. Ex- 
amples of physical manifestations are seen in 
changes in the blood pressure, the pulse rate, 
the size of the pupil, the temperature of the 
•body, and many others. More difficult of exact 
measurement are those pharmacological actions 
which are only subjectively appreciated. The 
psychical effects of caffein, for example, must 
be tested by the study of the abilities of per- 
ception, association, etc. Still more difficult is 
it to measure the relief of pain, and to decide 
in which cases this is really due to the action 
of the drug. 

Although to demonstrate the existence of 
many pharmacological reactions we do not al- 
ways need to invoke the aid of chemistry, this 
does become necessary when one approaches 
the more fundamental question of why. The 
rate and output of the heart are, for example, 
measured in physical units, but their ultimate 
basis is chemical or physico-chemical, as are 
the reactions between drug and cell which may 
alter them. In the study of these reactions 
comparatively little progress has been made. 
One fact, however, concerning changes in func- 
tion produced by drugs appears to be certain, 
— they are never qualitative. While we may 
increase or decrease a cell’s normal activity 
we can not alter its nature. By, how- 
ever, stimulating certain functions, depressing 
others coincidently, and leaving still others un- 
touched, drugs and poisons can elieit an end- 
less variety of responses, as seen, for example, 


in the different types of behavior produced by 
various couvulsants or by narcotics. 

In seeking to determine why certain effects 
are produced by chemical substances, cells and 
tisanes may be removed from the body and in- 
vestigated while thus isolated, but such methods 
lead to wrong inferences as to the nature of the 
reaction in vivo unless many of the changed 
conditions are taken into consideration. Not 
the least important factor is the rdle of the 
medium in which the pharmacological agent is 
dissolved. What happens in an aqueous solu- 
tion may be very different from the result in 
the presence of a complex of colloids, salts, etc., 
such as the blood. One of the chief founda- 
tions of pharmacology, therefore, is the chem- 
istry of the blood. 

Among the factors concerned in the reaction 
between drug and cell must be considered 
changes in osmotic conditions, surface tension, 
cell permeability, absorption, hydrogen-ion con- 
centration and the like. The mechanism of 
narcotic action is partially elucidated in many 
cases by reference to the interesting parallelism 
between the lipoid-solubility and narcotic effects 
of a series of anesthetic drugs. But because 
the cells of the nervous system owing to their 
lipoid content exhibit an affinity for such drugs, 
does not tell us why the satisfaction of this af- 
finity should necessarily alter their function. 
One may conceive of the molecule of chloro- 
form, for instance, binding itself to certain 
constituents of the cell which normally function 
by a continual give and take of other substances. 
When this occurs function would become de- 
pressed or cease; but direct evidence in sup- 
port of this and similar explanations is lack- 
ing. 

- As another example of pharmacological 
analysis, take the effects of certain poisons upon 
the heart. Straub has shown that while one 
of these will act only when a certain amount 
has penetrated into the interior of the cell, an- 
other merely requires contact with the cell sur- 
face. The latter appears to enter into no sort 
of reaction, for it can be recovered practically 
quantitatively from the fluid leaving the heart. 
A third poison exhibits its action only while 
passing in or out of the odl, that is to say, dur- 
ing the period in which chemical equilibrium 
is being established between the cell and the 
medium which surrounds it. Again we are at 
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a loss for definite knowledge of the nature of 
the reaction between drug and cell. 

A few eases seem simpler and are perhaps 
better understood, among which may be men- 
tioned the combination of pharmacological 
agents with the hemoglobin of the red blood 
cell Ordinarily the hemoglobin carries oxygen 
in loose combination. When a toxic substance, 
for example, carbon monoxide, which has a 
greater affinity for hemoglobin, enters the blood, 
there is formed the firmer combination known 
as carbon monoxide-hemoglobin. Oxygen trans- 
portation is t£us interfered with to an extent 
which may or may not be compatible with the 
continuation of life. This will depend upon 
the percentage of carbon monoxide in the in- 
spired air, and the consequent concentration in 
the blood. The minimal lethal concentration 
is, of course, less in rarefied atmospheres where 
there is less oxygen with which the poisonous 
gas has to compete. 

ANTIPYRETIC DRUGS 

The variety in the nature of the chemical 
bearings of pharmacology may be illustrated 
further by examples from a single field, that 
of the action of antipyretic drugs. The term 
“antipyretic action” was introduced to describe 
the reduction of fever temperature, but drugs 
having this capacity, of which we have men- 
tioned the salicylates, abophan and phenacetine, 
all exhibit to a greater or less extent the prop- 
erty of relieving pain. This analgesic action 
constitutes their widest field of usefulness to- 
day. 

To the need of improvement upon most, if 
not all, of our present synthetics reference has 
already been made. Among the antipyretics 
salicylates and atophan in their use in rheumatic 
fever require doses which sometimes approach 
the point of toxicity. The ethyl ester of methyl 
atophan, known as tolysin, appears to ^remove 
this objection, for we have found that it is 
far less toxic. Dr. Lozinsky and I have shown 
in experiments on dogs as well as in human 
rheumatic fever that the reason for the com- 
parative safety of this drug is its slow rate of 
absorption from the intestine. Given over a 
considerable period of time it is just as efficient 
as salicylates, and is completely absorbed in 
therapeutic doses, but when larger amounts 
are introduced the excess above the therapeutic 


dose can be largely recovered chemically in the 
excreta, never having been absorbed by the body 
at all This coincidence of therapeutic dosage 
with the limits of intestinal absorption is a 
fortunate peculiarity in pharmacological action. 

The structure of tolysin is based on the so- 
called salol principle, the esterification protect- 
ing the stomach from the irritating action of 
carboxylic acid. The dog's stomach is unharmed 
by doses the aspirin equivalent of which pro- 
duces serious erosion and ulceration. 

FEVER 

The mechanism of antipyretic drug action 
involves a number of problems in our second 
group. The behavior of living things includes 
an understanding of the physiology of tempera- 
ture regulation and the pathology of fever. 
What are the chemical and other differences 
between the fevered and the normal organism T 

In fever there is an increase in the produc- 
tion of bodily heat; this is paralleled by an in- 
crease in the oxidations which, in fact, are 
usually taken as a measure of the heat pro- 
duction in the body. Increased heat produc- 
tion is not, however, the cause of fever, for 
far greater increases fail to raise the tempera- 
ture of a healthy subject DuBois has re- 
cently shown in a variety of clinical fevers that 
the increase of bodily oxidations corresponds 
quantitatively to Van't Hoffs law that the ve- 
locity of chemical processes increases from two 
to three times for every 10°C. increase in tem- 
perature. The poisons which produce human 
fevers, whether of bacteriological origin or 
chemically known substances such as cocaine, 
do not then accomplish this by increasing the 
production of heat, but rather by interfering 
with the mechanism by which heat is eliminated 
from the body. 

This heat-dissipating mechanism has hither- 
to been considered to depend chiefly upon the 
shifting of blood from the protected regions 
of the body to the surface. But in the reaction 
against a hot environment the blood becomes 
not merely shifted but diluted, thus affording 
both a larger surface flow for radiation and 
more “free” water for evaporation from the 
lungs and for sweating. 

Now in the production of fever these heat- 
dissipating processes become disturbed, and we 
are all familiar with the blanching of the skin 
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duo to peripheral vaso-oonstriction, and the 
chilly feeling which accompanies a sharp rise 
in body temperature. These indications of a 
poor surface flow are associated with a loss of 
water from the blood, as I have shown par- 
ticularly in the case of “ooli fever” with Dr. 
Howard, and of cocaine fever with Dr. Moise. 
The loss of water from the blood may be various- 
ly measured, for instance by colorimetric deter- 
mination of the hemoglobin content, by red 
blood cell counts, or by weighing blood samples 
before and after drying to determine the total 
solids. Certain poorly diffusible dyes may also 
be injected for the purpose of measuring 
changes in the water content of the blood. 
Among other accompaniments of water loss is 
noted increased blood viscosity. 

A further change in the chemistry of the 
blood in experimental fever has recently been 
noted by Sansum, who found that the alkali 
reserve or titration alkalinity of the blood be- 
comes diminished as the temperature rises. One 
is therefore bound to speculate upon the pos- 
sibility of water shifting being influenced by the 
formation of aeids in the tissues in connection 
with the “chill” phenomenon. This and ques- 
tions relating to the permeability of the cells, 
and to the r61e of other physical or chemical 
changes produced by fever poisons afford an 
untilled field for investigation. 

MECHANISM OF ANTIPYRETIC ACTION 

To return to the action of antipyretic drugs 
in fever — this has been investigated both from 
the point of view of the effects of these drugs 
upon beat production, and upon heat dissipa- 
tion. In numerous teats upon fever patients 
I have found that drug antipyresis is accom- 
panied by only a slight decrease in heat pro- 
duction. The decrease corresponds to the de- 
mands of Van’t Hoffs law and seems therefore 
an effect rather than a cause of the temperature 
fall. Diminished heat production does not 
then suffice to account for the phenomenon. 

Elimination of heat on the other hand was 
found greatly increased, for example, in the 
case of aspirin antipyresis. In my experiments 
the elimination of heat was increased by nearly 
40 per cent., its production reduced by less 
than 4 per cent. The process of dissipation, 
therefore, is the one which is most affected, and 


this mechanism is approached, as said, through 
studies of the circulation. 

Nearly every one has witnessed the reddening 
of the skin and sweating which is associated 
with antipyretic action, and in this connection 
Dr. Herrmann and I first showed that anti- 
pyretic drugs dilute the blood of the fevered 
ani ma l coineidently with the reduction in tem- 
perature. Evidence of the importance of this 
increase in the water content of the blood is 
found in the fact that in healthy subjects 
equivalent doses of antipyretics will neither 
reduce the temperature nor dilute the blood. 

Having observed some increase in the dex- 
trose content of the blood as a result of anti- 
pyretic drug action, and having noted also that 
dextrose itself may reduce the body tempera- 
ture, we were led to consider an increase in 
the osmotic pressure of the blood as possibly 
responsible for the accumulation of water. This 
argument was pursued by the injection of dex- 
trose intravenously in normal and in fevered 
animals. It was found that under the same 
conditions in which dextrose produced a slight 
dilution of the blood and no fall in tempera- 
ture of the normal animal, a marked anti- 
pyretic notion with rapid and extensive dilution 
of the blood was seen in the case of fever. 
Similarly, intravenous injections of acacia were 
found to reduce the temperature of fevered 
rabbits and dogs. The question of antipyretic 
drug action therefore resolves itself into a prob- 
lem with many chemical bearings, especially 
that of water shifting and water metabolism 
in the body. 

Before leaving the antipyretic drugs atten- 
tion may be called to studies which Dr. D. S. 
Lewis and I made of the mechanism of their 
ur&lgesic action. Coincident with the relief of 
headache we have found again a dilution of 
the blood, which, as stated above, does not occur 
in normal individuals. Since Cushing, Weed 
and others have shown that so-called pressure 
headaches may be relieved by use of concen- 
trated salt solutions, either by mouth or intra- 
venously, apparently withdrawing fluid from the 
brain in this way, one is led to expect that 
antipyretic drugs may act in a similar man- 
ner. 

Sufficient has been said to indicate how super- 
ficial our knowledge of drug action still is, 
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and is how many directions the aid of chem- 
istry must be invoked. 

Henry G. Barbour 

Mc0ILL UNIVERSITY 


THE PRESENT SITUATION IN THE 
RADIUM INDUSTRY 1 

DISCOVERY Off RADIUM 

The discovery of X-ray in 1895 by Roentgen 
paved the way for the discovery of radio- 
activity which occurred about a year later. 
Becquerel, stimulated by the observations of 
Roentgen , investigated the field of phosphores- 
cent light and found that phosphorescent 
uranium compounds emitted a type of radia- 
tion similar to X-ray in that it traversed 
materia] bodies. 

This property of uranium salts was later 
found to be due to the disintegration of the 
uranium atom and not to phosphorescent light, 
and this eventually led to the discovery of the 
entire uranium series consisting of fifteen 
radioactive elements. 

UNITED STATES THE PRINCIPAL PRODUCER IN 
THE PAST 

Although radium has been found in many 
countries of the world, including Bohemia, 
Portugal, Australia and England, the United 
States has been the principal producer. 

It has been estimated that 150 grams of 
radium, costing approximately $20,000,000, 
have gone into consumption to date in the 
United States, of which 90 per cent, has come 
from the camotite ores of southwestern Colo- 
rado and southeastern Utah, which clearly 
shows the commanding position the American 
industry has enjoyed. This industry is natural- 
ly exceedingly young, not having existed more 
than fifteen years. During this time about ten 
domestic companies have engaged in the pro- 
duction and sale of radium. Last 'year five 
companies were still operating. 

In spite of the youth of the industry, ap- 
proximately $10,000,000 have been expended 
by American companies, this capital being 
entirely represented by mines and plants. 

J A paper given before a joint meeting of the 
American Chemical Society, the American Electro- 
chemical Society and the Soci6t6 de Ohimie Indus- 
trielle, New York Sections, February 9, 1028. 


PROBLEMS Off AMERICAN PRODUCER 

American camotite ore is low grade, running 
about 2 per cent, uranium oxide content. The 
deposits, although extensive, are spotty and 
must be prospected by means of the diamond 
drill. It is true that the ore occurs near the 
surface, but after it is mined it has to be 
hand-sorted, put in canvas bags, packed 
several miles by mules to a motor truck line, 
hauled by motor truck to a narrow gauge rail- 
road line, transferred from narrow to standard 
gauge and transported to Denver. The cost 
per ton varies between $40 to $70 depending 
on the location of the ore and on 2 per cent* 
ore; this means that 98 per cent, of these high 
freight rates is paid on sandstone. 

As ore bodies are widely scattered, and as 
one pound of acid is required to treat each 
pound of ore, it would not be profitable either 
to treat the ore at the mines or to put up a 
mill for water concentration. 

Besides the physical difficulties of prospect- 
ing and of transporting the ore to the plant, 
exceedingly complicated chemical problems are 
met with in the treatment of the ore, 200 to 
400 tons having to be treated to produce one 
gram of radium. This can be understood when 
it is remembered that radium is a disintegra- 
tion product of uranium, there being only one 
part of radium to 3,200,000 parts of uranium 
in any ore. 

Never a year went by but rumors were cir- 
culated of the discovery of rich deposits of 
radium-bearing ore which would put the 
American producer out of business and these 
rumors had to be carefully investigated at 
heavy expense. 

RADIUM IN THE BELGIAN CONGO 

Strange to say, during all this time deposits 
of radium bearing ores, many times as rich as 
the American camotite ore, existed in the 
Belgian Congo. 

These ores were discovered in 1913 near 
Elixabethville in the province of Katanga, in 
the course of prospecting work which was be- 
ing done on the Luiswishi copper owned by 
the Union Miniere de Haut Katanga, a power- 
ful Belgian corporation. 

Shortly after the discovery and before any 
commercial operation of the deposits could be 
attempted, the war broke out and the Union 
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Miniere found its technical and commercial 
staff depleted. In addition, it was forced to 
increase its output of copper to 40,000 tons 
per year for use by the allied countries and 
these conditions temporarily prohibited the ex- 
ploration and development of the radium prop- 
erties. 

It must also be remembered that the out- 
come of the war could not be accurately pre- 
dicted; hence the Belgians endeavored to keep 
their discoveries secret, thinking that should the 
war be lost they might still control the output 
of radium. 

After the war, the company recruited its 
staff and commenced development. The policy 
of secrecy was still maintained, however, and 
no announcement was published until the 
largest plant in the world for treatment of 
radium ore had been completed at Oolen, 
Belgium, and the Belgian company was in 
readiness to start production. 

RESULT OF BELGIAN COMPETITION 

The announcement of the Belgians was re- 
ceived by American producers with consider- 
able concern; hence when the Belgians invited 
two of the large American companies to con- 
fer, they were quick to send their representa- 
tives to Belgium. 

It was immediately recognised that the 
African deposits must be of considerable size 
to warrant the erection of the Oolen plant, in 
spite of the fact that this plant could be used 
for other purposes than the treatment of 
radium ores. 

While it is true that the Belgians must 
transport their ore 2,000 miles down the Congo 
River, across the ocean to Antwerp and thence 
by rail to Oolen, this procedure is much more 
economical than endeavoring to treat the ore 
in the heart of Africa, and notwithstanding 
thin long haul, Belgian radium can undersell 
the American product by a large margin. 

The conference between the representatives 
of the American companies and the Belgians 
resulted in The Radium Company of Colorado 
forming a joint selling organization with the 
Belgians, and the new company will market 
radium throughout the world. 

With the appearance on the market of the 
Belgian product, the American mines shut 
down and the price of radium dropped to $70 
per milligram, the lowest price on record. 


Hie question of a tariff to protect the Ameri- 
can radium industry naturally occurred to the 
American producers and although the difficulty 
of obtaining protection was realized, the moral 
issue at stake was really the factor which de- 
cided against action in this connection. The 
world needs radium to combat cancer and it 
was recognized that the lower the price the 
more widespread would be the use of this valu- 
able agent. 

RADIUM PRESENTS DIFFICULT SALES PROBLEMS 

The sale of radium is a most complicated 
problem. Radium therapy is a new science and 
the first essential is to bring home to the doc- 
tor the value of radium in the treatment of 
various conditions and for this purpose medical 
departments are maintained. These depart- 
ments publish periodicals containing the latest 
articles on the therapeutic use of radium and 
act in a general consulting capacity to doc- 
tors using or contemplating the use of radium. 

Once the doctor is convinced of the value 
of radium, the work is but half done. Radium 
is a dangerous agent and must be handled with 
great care. Hence the American companies 
were obliged to dot the country with post- 
graduate schools qualified to give adequate in- 
struction to the purchasers. 

Again there is the question of instruments 
for the therapeutic application of radium and 
the companies have had to maintain elaborate 
medical research departments to devise and 
manufacture the most efficient accessories pos- 
sible. No doubt these departments do some of 
the most precise work being done to-day, al- 
though the volume of their output is com- 
paratively limited. 

Besides these special departments, the com- 
mercial companies have had to maintain elabo- 
rate chemical and physical departments and 
hence the Belgians have gained a large advan- 
tage by being able to draw on the accumulated 
technical and sales knowledge of their Ameri- 
can associate. The net result of the consolida- 
tion will undoubtedly result in as cheap and 
probably cheaper radium than had the con- 
solidation not taken place. 

METHODS OF MANUFACTURE AND PRECAUTIONS 
REQUIRED 

Just A brief sketch of the methods of pro- 
ducing radium from the American oamotite 
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ore and precautions required may be of in- 
terest 

The ore is crushed, the radium leached out 
and the solution treated with sulphuric acid to 
precipitate the insoluble radium barium sul- 
phate. This precipitate is changed into the 
soluble carbonate and this resulting solution is 
converted into the bromide and that in turn into 
the chloride. Radium always occurs with 
barium and a physical property of the radium 
chloride is used to separate it from barium 
chloride as the former is less soluble in satu- 
rated solution than the latter. About 2,200 
separate crystallizations are required to pro- 
duce radium chloride of 96 per cent, purity. 

Large fans are in constant operation over the 
vats containing the radium liquors. These serve 
to drive off the gaseous emanation and prevent 
it from breaking down and depositing in the 
immediate vicinity as radium a, b and c which 
are solids and which give off destructive rays. 

There is no particular danger in handling 
radium sulphate freshly precipitated, as it does 
not start disintegrating to any appreciable 
extent for three or four days after precipita- 
tion. Therefore preparations of these salts 
can be made up with comparative safety. 

Continued handling of radium preparations 
lowers the blood count and produces a general 
anemic condition. Because of this fact, the 
United States Bureau of Standards and the 
commercial companies take the blood count of 
their employees regularly. If the employee’s 
health has become impaired, he is given a vaca- 
tion, away from radium, to enable him to re- 
cuperate. 

COMMERCIAL USES OV RADIUM 

You will have gathered from some of the 
previous statements that one of the chief uses 
of radium is in the medical profession. 

It was early discovered that radiftm broke 
down successively into radium emanation, 
radium a, radium b, radium c and radium d, 
gaining equilibrium with these decay products 
in approximately 30 days. During this process 
of disintegration, three rays are given off- 
alpha, beta and gamma. The first has little 
penetrating power and is stopped by a sheet 
of paper. The second is more penetrating, 
while some of the third will penetrate ten 
inches of steel Shortly after the discovery of 


radium it was found that the last two rays 
were destructive to certain kinds of cells and 
the medical use of radium in the treatment of 
various conditions is built around this sus- 
ceptibility of the eeU to the action of radium 
rays. 

Many different conditions are treated by 
radium, including cancers and tumors, although 
radium is also used in much less serious con- 
ditions; for example, the removal of birth- 
marks, warts and tonsils. 

At present extensive work is being done on 
cancer. Except in very advanced oases, this 
disease can be arrested, but the big problem is 
to prevent its recurrence. In case it does not 
recur in ten years, it can be considered to 
have been cured. Ten years, however, is a 
very long time for experimental purposes, and 
interesting experiments are now being carried 
on with mice and flies. If the disease does not 
recur in ten weeks in the case of mice, it has 
been eradicated, while in the case of flies, the 
time can be measured in days. Hence these 
experiments will shortly give knowledge which 
would require an exceedingly long time to ac- 
quire by the treatment of human beings. 

Two general methods are being followed to- 
day in the use of radium in medicine. The 
first is the use of radium sulphate put up in 
needles, tubes and plaques. The needles most 
widely used are the 10 milligram non-corrosive 
steel needle having a diameter of 1.5 milli- 
meters and a length of 29 millimeters (about 
the width of a pin head and a trifle longer 
than the ordinary pin), and the 5 milligram 
needle having the same diameter with half the 
length. The barrel of these needles is bored 
out to provide a radium chamber into which 
the radium is inserted. Asbestos packing is 
then placed next to the radium, the eye is in- 
serted and then soldered into place. 

In the treatment of disease these needles 
are buried directly in the affected tissue and 
left until the required radiation has been de- 
livered. 

The tubes employed are made of glass, filled 
with radium, sealed, and are usually enclosed 
in small metal capsules which are placed against 
the tissue to be treated. 

Plaques are flat surface applicators contain- 
ing a fine layer of radium salt underneath a 
layer of non-corrosive steel, the latter being 
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usually about one tenth of a millimeter in 
thickness. This permits a large proportion of 
the hard beta rays to pass, these rays being 
beneficial in many skin conditions* 

An adequate initial supply of radium for 
the individual doctor would be about 100 mil- 
ligrams, costing around $7,500, including ap- 
plicators which are now furnished without 
charge with the radium. As radium has a half 
life period of 1,760 years, this amount would 
decay to 50 milligrams in that time. Hence 
for all practical purposes it is everlasting. 

Insurance rates on radium in the forms men- 
tioned are relatively high, amounting to about 
2 Yt per cent, per annum. These high rates are 
due to the chances of loss surrounding the use 
of the element as above mentioned. 

A second method is the use of radium emana- 
tion which is the first disintegration product 
of radium and a gas. This necessitates the 
use of a solution of some radium salt, prefer- 
ably the bromide, which is unstable. The radium 
solution is usually placed in a closed container 
in a safe with a tube leading to a pumping 
and collecting apparatus, the gas being pumped 
off and collected in fine glass capillary tubes. 
These are sealed off by flame and imbedded 
in the tissue-like needles except that needles are 
extracted while the glass spicules are left in. 
The radioactivity in these spicules loses 16.5 
per cent of its activity the first day, 16 per 
cent, of the balance the second day, and so on, 
becoming entirely inactive in 30 days. 

The minimum quantity of radium necessary 
for this technique plus the cost of an emanation 
apparatus would run at to-day's prices in the 
neighborhood of $40,000. Insurance charges 
on the radium in this form are less than on 
needles, tubes and plaques, being about % per 
cent., but there is the added cost of keeping a 
trained physicist to collect and measure the 
emanation. However, this method, supplement- 
ed with needles and plaques, would be exten- 
sively used were it not for the large initial 
cost 

One of the properties of the radium rays is 
that they ionize a gas and this property is 
used in making measurements by means of the 
electroscope instead of using the weight 
measure which would be impractical with such 
minute quantities. Radium is usually sold on 
United States Bureau of Standards certificates 


as to amount of radioactivity present as deter* 
mined by the electroscope, the radium com* 
panics guaranteeing the purity of the radium* 
Determination by the electroscope is exceeding- 
ly accurate and Soddy has stated that if half 
a grain of radium bromide were divided equal- 
ly among every human being in the world, one 
such portion could be detected. 

The second largest use of radioactive sub- 
stances is in the manufacture of luminous 
material for a variety of uses, such as for 
watch dials, electric switches, pendants and 
novelties. Here again the rays emitted by 
radium are made use of. Zinc sulphide crys- 
tals when bombarded by radium rays become 
luminous and a compound of this substance 
and a radioactive element is mixed with var- 
nish and applied to the area where the lumi- 
nosity is desired. The life of these luminous 
substances is roughly from two to ten years, 
depending on the quantity of radioactive sub- 
stance present. Zinc sulphide crystals break 
down under the constant bombardment, so the 
greater the luminosity the shorter the life. 

The radium companies get out a spinthari- 
scope for display purposes. This is a short 
metal cylinder about one inch high and half 
an inch in diameter. In the bottom is placed 
about one twentieth of a cent's worth of radium 
mixed with zinc sulphide crystals, and when 
this is viewed in the dark room through a lens 
at the top of the cylinder, a myriad of tiny 
flashes can be seen. Were it not for the de- 
struction of the zinc sulphide crystals these 
flashes would continue for 2,500 years, which 
gives an idea of the size of the atom. Ruther- 
ford has calculated one gram of radium in 
equilibrium with its decay products emits 
140,000 billion alpha particles per second. 

THE FUTURE OF RADIUM 

The future of radium in the medical and 
luminous material field is assured. As to other 
future uses it would be idle to speculate. Cer- 
tainly its properties as a catalyzer and ionizer 
are worth careful investigation. Here is a sub- 
stance combining infinitesimal bulk with maxi- 
mum energy. Those who are engaged in the 
radium industry would not be surprised to see 
this substance in use in many commercial fields 
within the next few years. As a matter of 
fact, its ionizing properties are now being 
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tried out by several companies along com* 
mercial lines. 

H. E. Bishop 

Eastern Manager, 

Radium. Company of Colorado 


CHANGES IN LONGEVITY OF AMER- 
ICANS IN THE LAST DECADE 

Evidence was given by the writer in the 
issue of Science of July 7, 1916, in the form 
of abridged mortality tables to show that the 
average length of life has been increasing for 
the whole span of life for both sexes of the 
registration area of this country, at least ever 
since the federal government began to compile 
statistics which could be safely used in the 
construction of such tables. The same tables 
showed also, however, that this improvement in 
longevity was being realized in spite of a de- 
terioration or retrogression at certain advanced 
ages and that the average length of life cor- 
responding to those advanced ages was less 
in 1910 than it had been for at least twenty 
years. The record of the females seemed, 
however, to be a little more promising than 
that of the males because the retrogression of 
that sex was less pronounced in the decade 
from 1900 to 1910 than from 1890 to 1900 
while in the ease of the males it was a little 
more pronounced except that, as also in the 
case of the females, slight evidence appeared 
in the last decade of a “come back” at the 
extremely advanced ages. 

The purpose of this paper iB to extend the 
results of the paper just mentioned to include 
those of 1920. It will be noticed that the rec- 
ord of both sexes shows remarkable changes. 
Although the explanation of the method 1 of 
constructing abridged mortality tables and the 
mortality tables themselves are omitted hefce 
it should be said that whereas the populations 
were necessarily changed slightly during the 
earlier investigation in order to include the 
year 1890 this investigation includes only the 
years 1900, 1910 and 1920. The mortality 
tables then were constructed from the popula- 
tion and mortality statistics of each of the 
three years just mentioned for the ten regis- 
tration states, Connecticut, Indiana, Maine, 
Massachusetts, Michigan, New Hampshire, 

I October, 1919, Bulletin of the American 
Mathematical Society. 


New Jersey, New York, Rhode Island and 
Vermont. Since the tables are constructed 
from the statistical data of single years and 
without any process of smoothing it is well 
to repeat the statement of the earlier paper 
that no claims are made in regard to the ac- 
curacy of the absolute results. Attention is 
called merely to the trend of the death rates 
and longevity. Moreover, it is obvious that 
the conclusions of this paper refer particular- 
ly to the populations of the states included in 
the investigation but should apply in a general 
way to populations of states of the same gen- 
eral geographical area. The abridged list of 
death rates and corresponding differences are 
as follows: 


DEATH RATES PER 10,000 


AGES 

1900 

DIFF. 

1910 

DIFF. 

1920 



FEMALES 



10 

89 

— 9 

30 

— 4 

26 

20 

58 

—15 

43 

+ 3 

46 

30 

88 

—20 

63 

+ 6 

69 

40 

98 

—14 

84 

— 3 

81 

50 

143 

—11 

132 

—10 

122 

60 

262 

-+ 2 

264 

—15 

249 

70 

549 

4-20 

509 

— 1 

568 

80 

1206 

+44 

1250 

—25 

1225 



MALES 



10 

39 

— 7 

32 

9 

30 

20 

60 

—12 

48 

— 3 

45 

30 

83 

—13 

70 

— 8 

62 

40 

109 

— 3 

106 

—23 

83 

50 

159 

+ 8 

167 

—35 

132 

60 

293 

+22 

315 

— 34 

281 

70 

606 

+27 

633 

—29 

604 

80 

1323 

+45 

1368 

— 30 

1332 


There is substantial agreement of the results 
of this paper and of the earlier paper cited 
above for the decades covered by both papers 
although it will be noticed on comparison that 
the ages considered are different. Thus, the 
death rates of females decreased for ages 50 
and below but increased at the higher ages for 
the decade 1900 to 1910. In the decade from 
1910 to 1920, however, two remarkable results 
are to be noticed. First, there is a substantial 
decrease in death rate at that period of ad- 
vanced ages at which there has always been a 
retrogression. Second, an unexpected retro- 
gression in the neighborhood of ages 20 to 30 
is indicated. The latter is surprising because 
both males and females have never before in 
the previous twenty years failed to register 
a significant reduction in the death rate at all 
the earlier ages. It is especially surprising 
that this retrogression should occur among the 
females when we recall that the females al- 
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most always surpass the males in longevity and 
general health improvement. It is to be hoped 
that someone can offer an explanation of this 
retrogression. 

The apparent sudden break in the differ- 
ences in death rates at age 70 for this decade 
is a little disconcerting and is probably due 
to inaccuracy in the statistical data. When, 
however, we consider that the death rates given 
above are computed practically independent 
of each other it is more surprising perhaps 
that more “breaks" are not encountered. 

The record of the males is also very un- 
usual. Although the death rates decreased at 
ages 40 and below and increased at higher 
ages in the decade from 1900 to 1910, as was 
found in the earlier investigation, the death 
rates for the decade from 1910 to 1920 not 
only decreased at every age but decreased the 
most by far at the very ages at which there 
has always been a retrogression before; more- 
over, the decrease is much greater at those 
ages than in the case of the females. The im- 
provement is so great at the advanced ages 
that the writer investigated the mortality sta- 
tistics of 1919 and found them in substantial 
agreement. It should be stated parenthetic- 
ally that since the population statistics are col- 
lected but once in a decade the mortality tables 
could be constructed only for the years con- 
sidered without the employment of an unde- 
sirable scheme of interpolation for the popu- 
lation statistics. 

The table of expectations of life is as fol- 
lows: 


EXPECTATIONS OF LIFE 


AGES 

1900 

DIFF. 

1910 


DIFF. 

1920 

10 

50.8 

FEMALES 

+1.9 52.7 

+ .2 

52.9 

20 

43.0 

+1.5 

44.5 

+ .1 

44.6 

30 

35.7 

+ .8 

36.5 

+ .4 

86.9 

40 

28.6 

+ .3 

28.9 

+ .4 

29.3 

50 

21.5 

0 

21.5 


\- - 3 

21.8 

60 

15.0 

— .2 

14.8 

- 


14.9 

70 

9.6 

— .2 

9.4 

+ .1 

9.5 

80 

5.6 

— .1 

3.5 


0 

5.5 

10 

49.7 

MALES 

+ .7 50.4 

H 

1-1.9 

52.8 

20 

41.8 

+ .4 

42.2 


-1.8 

44.0 

30 

34.5 

~ .1 

34.4 


-1.7 

36.1 

40 

27.5 

— .5 

27.0 

- 

-1.4 

28.4 

50 

20.6 

— .5 

20.1 

j 

- .9 

21.0 

60 

14.2 

— .8 

18.9 

- 

.4 

14.3 

70 

9.0 

— .1 

8.9 

_ 

- .1 

9.0 

80 

5.2 

0 

5.2 


0 

5.2 


The values of the expectations of life afford 
little further information and serve mainly 
to show the total effect of changes in death 
rates at certain ages upon the prospect of 


earlier ages. Thus, although both sexes show 
an increase in the expectation of life at earlier 
ages and a decrease at the advanced ages with 
the females far in the advance as to general 
improvement in the decade from 1900 to 1910 
the order in improvement is completely 
changed in the decade from 1910 to 1920. The 
males increase their expectation of life by al- 
most two years at age 10 and since the ex- 
pectation of life is approximately the same 
in all mortality tables at the age of birth and 
age 10 we have here & good estimate in the 
increase in the whole span of life. The in- 
crease in the expectation of life at the suc- 
cessive ages is also very substantial. In the 
case of the females there is an increase in the 
expectation of life at all ages but the increase 
is almost negligible. It is important, however, 
that there is no period of retrogression at all 
and it is evident that the increase would have 
been really significant if it had not been for 
the unexpected and unusual retrogression in 
death rates in the neighborhood of ages 20 and 
30. 

The writer gladly passes on to others the 
problem of explaining the great improvement 
at the advanced ages for both males and fe- 
males or the “set back" at the earlier ages of 
the females in the last decade. Some claim 
that an unusually large number of the phys- 
ically unfit (tuberoular, etc.) was eliminated 
during the period of the war and this might 
well explain the improvement at the advanced 
ages. It would be interesting to know how 
much credit is due to agencies — like the Life 
Extension Institute, the Y. M. C. A., etc. — 
which are definitely devoted to the task of im- 
proving the health of the mature individual. 
Some will give much credit to prohibition and 
there may be considerable justification but it 
should be recalled in that connection that the 
last amendment did not go into anything like 
complete effect until some time after the first 
of the year (1920) whose mortality statistics 
form the basis of the results we are just con- 
sidering. 


Dartmouth College 


C. H. Fobsyth 


THE OKLAHOMA-TEXAS BOUND- 
ARY SUIT 

The Oklahoma-Texas boundary suit, in which 
a decision has recently been rendered by the 
Supreme Court of the United States, was of 
more than ordinary interest by reason of the 
large property values involved, the considerable 
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eost at the litigation, and the extent to which 
scientific investigations were utilized* The 
value of the property, particularly the small 
part of it known to be oil bearing, can be es- 
timated only in millions of dollars. The testi- 
mony in this case as submitted to the Supreme 
Court, exclusive of the attorney's briefs and 
arguments, amounted to more than five thou- 
sand printed pages. This testimony was accom- 
panied by about five hundred photographs and 
more than one hundred original maps and 
charts, prepared especially for this case. The 
cost of printing the testimony exclusive of 
maps and engravings was in excess of twenty- 
five thousand dollars. The total cost of the 
suit to the litigants probably exceeded one half 
million dollars. 

In its historic setting, this case dates back 
to a treaty made between this country and 
Spain, in 1821, approximately one hundred 
years ago, which was intended to define the 
boundary line between the United States and 
the Spanish possessions. The boundary estab- 
lished by this treaty, reaffirmed by succeeding 
governments, ultimately became the boundary 
on the Red River between the States of Okla- 
homa and Texas. The exact place of this 
boundary line on the river having been called 
into question, suit was brought in 1919 by the 
State of Oklahoma against Texas to which the 
United States became intervener. The evi- 
dence presented consists of scientific and lay 
testimony. Geologic and ecologic investiga- 
tions for the United States and Oklahoma were 
made by L. C. Glenn, Isaiah Bowman, H. C. 
Oowles and L. L. Janes, and for the State of 
Texas by E. H. Sellards, R. T. Hill and B. C. 
Tharp. The topographic surveys and maps 
incident and necessary to these investi- 
gations were made for Texas under direction 
of Arthur A. Stiles, state reclamation engineer, 
and for the United States under director of 
Robert Livingston. After testimony as to soil 
conditions had been presented by Texas, cer- 
tain members of the United States Bureau of 
soils were called into the case by the United 
States, including H. H. Bennett and others. 
Chemical analyses incidental to Texas investi- 
gations were made under the direction of E. P. 
Schoch. In all a total of twenty-eight men 


appeared in this suit as expert and scientific 
witnesses. 1 

A previous decision of the Supreme Court 
rendered in 1921, following an earlier decision 
made in 1896, placed the boundary between 
Texas and Oklahoma as on the south bank of 
the river. However, it remained to be deter- 
mined what constituted the south bank of the 
river, where on that bank the boundary line 
should be drawn, and in what way, and to 
what extent the river had changed its course 
in the one hundred years since the treaty was 
made. 

Much of the scientific testimony was con- 
cerned with the habits of the river, particularly 
in building its valley lands. Witnesses for the 
United States and Oklahoma concluded from 
their investigations that the valley land in the 
upper part of the river with a few exceptions 
was not in existence in its present form one 
hundred years ago when this treaty was made. 
It was also held by these scientists th&t the 
method of building this valley land in the up- 
per Red River is by a process called “island 
building” and not by the more common pro- 
cesses known on other rivers. * According to 
this theory the valley land is built up through 
the formation of a succession of islands, fol- 
lowed by the abrupt transfer of the water of 
the river around such islands, this process be- 
ing described by them as avulsion. The re- 
working and rebuilding of the valley lands by 
this method is assumed by these scientists or 
some of them to have progressed at such rate 
as to have completely reworked and rebuilt 
all valleys in the upper reaches of the river, 
with few exceptions, within the past one hun- 
dred years. 

The force of these contentions will be ap- 
preciated when it is remembered that it is a 
well established principle of law recognized 
by both parties to this suit that when a river 
forming a boundary Rue changes its course by 
the usual process known as erosion and accre- 
tion, that is, by the more or less gradual wash- 
ing of the banks at one place and the deposi- 

iThe evidence in full in this ease appears in 
the records of the Supreme Court of the United 
States, No. 23 original, 1920, and No. 20 original, 
October, 1921, Volumes I to IX, 5,513 pages. 



848 


SCIENCE 


[Vol. LVII, No. 1473 


tion of the washed material at another, the 
boundary line continues to follow the river 
and changes with it. On the other hand when 
a river owing to either natural or artificial 
causes abruptly leaves its channel and makes 
for itself a new channel the intervening land 
between the old and new channel remaining 
undisturbed, as in the case of ox-bow cut-offs, 
a change known as avulsion, the boundary line 
in such instances does not go with the river to 
its new channel but continues to follow the 
former channel. The theories advanced, if 
sustained, would have resulted in placing the 
state boundary line at or near the foot of the 
Texas bluff, thus throwing practically all of 
the river valley land of the upper part of the 
river into the State of Oklahoma. That is, 
under this interpretation Texas constantly 
loses by the shifting of the river, but never 
gains by deposition of sediments, the rate of 
loss progressing with such rapidity that prac- 
tically the whole of the valley land in the upper 
stretches of this river has been lost to Texas 
within an interval of one century. 

The investigations centered on, but were not 
confined to one particular valley in Wichita 
County known locally as the Big Bend into 
which the oil fields extend. Scientists repre- 
senting the United States and Oklahoma main- 
tained that one hundred years ago when this 
treaty was made, this valley, or such parts 
of it as may then have been in existence, was 
separated from the mainland by a channel of 
the river flowing at or near the Texas bluff. 
Trees in this valley in excess of one hundred 
years of age were said by the ecologists rep- 
resenting the United * States to have had their 
inception on islands. These contentions, if sus- 
tained, would have placed this, as well as other 
Texas valleys, in the State of Oklahoma. 

The State of Texas on the other hand main- 
tained that neither the Bed River channel, nor 
the sand stretch which borders the channel, nor 
any part of the channel or sand stretch lay 
adjacent to the Texas bluff in the Big Bend 
Area so recently as within the past one hun- 
dred years. With regard to changes in the 
course of the river, it was contended that in 
this river, as in other rivers, the change 
throughout the entire course of the river occurs 
in some instances by erosion and accretion and 
in some instances by avulsion, and that normal- 


ly in this river where the land is being built 
up, as has been done in the past ages in the 
Big Bend Area, the change of the course of the 
river is by erosion and accretion. The larger 
valleys are regarded as in general exceeding 
one hundred years in age, at least in their older 
lands. Around the original nucleus of the 
valleys, in most instances, newer lands have 
been added from time to time, the controlling 
building process being by accretion. Ecologic 
studies indicate that the older portions of the 
Big Bend and other larger valleys have reached 
the climax stage of plant development, in this 
respect agreeing with the adjacent terraces and 
uplands. Under this interpretation the valley 
lands on the south side of the river belong 
wholly to the State of Texas throughout the 
entire course of the river where it forms the 
boundary. 

The evidence presented in this suit may be 
classed as: (1) Physiographic, including dis- 
cussion of the physical features of the valleys, 
such as sand dunes, their age and habits of 
building and shifting, sand bars, back valley 
streams, marginal fans, old stream channels 
and inter-dune depressions; (2) geologic, in- 
cluding discussion of sedimentation of river 
valleys in general, and such evidence as was 
available from fossils, particularly the more or 
less well mineralized bones of the buffalo and 
other animals formerly living in the valleys; 
(3) agrogeologic, including thickness, method 
of accumulation, age indications, alteration and 
succession of soils ; and (4) ecologic, including 
relation of the vegetation of the valleys to that 
of the upland, as well as the age indication of 
the timber, shrubs and herbaceous vegetation 
of the valleys. 

By the decision of the Supreme Court, now 
rendered, Texas retains the valley land up to 
the margin of the sand bed of the river, 
throughout the entire territory under contro- 
versy. In addition to the valley lands, counsel 
for Texas maintained that rights inherent in 
the treaty gave Texas possession to the waters 
edge, thus in places crossing more or less of 
the sand stretch which borders the river chan- 
nel. This last named contention was not sus- 
tained in the majority opinion of the eourt 
although it is sustained in the dissenting 
opinion of Justice Me. Reynolds. 

The conclusions of the judges of the Supreme 
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Court baaed on the evidence relating to the age 
o t the valley and the methods of building the 
valley land is indicated in the following ex- 
tracts from the decision rendered. 

EXTRACTS FROM THE DECISION OF THE SUPREME 

COURT Of THE UNITED STATES IN THE CASE 
OF OKLAHOMA VS. TEXAS, UNITED STATES 
INTERVENER. PP. 12-14. 

Common experience suggests that there proba- 
bly have been changes in this stretch of the Bed 
River since 1821, but they cannot be merely con- 
jectured* The party asserting material changes 
should carry the burden of proving them, whether 
they be recent or old. Some changes are shown 
here and conceded. Others are asserted on one 
side and denied on the other. A controverted one 
is ascribed to the so-called Big Bend Area, which 
is within the oil field. That area is now on the 
south side of the river and connected with the 
bluffs on that side. Oklahoma and the United 
States assert that in 1821 a channel of the river 
ran between it and the bluffs and that the river 
has since abandoned that channel. Texas denies 
this and insists that the situation in 1821 was 
practically as now. ... It (the testimony of 
the experts) is so voluminous that it does not 
pdmit of extended statement or discussion here. 
We can only refer to important features and give 
our conclusions. 

It (the Big Bend) is larger now than sixty 
years ago, but how much is uncertain. The en- 
largement is the result of intervening accretions. 
The habit of the river is to erode the outer bank 
of a bend and to accrete to the opposite bank. 

. . . On the outer part are physical evidences 
of the formation being comparatively recent. Ou 
the inner part are like evidences of the formation 
being old, among them being the presence of 
living trees more than a century old. One of the 
trees, a pecan, attained an age of 170 years. 
... To overcome the inference arising from 
the presence of the old trees, which were well 
scattered, testimony was presented to show that 
in 1821 these trees were all on islands, which 
afterwards were consolidated amongst themselves 
and with the land on the south side. We t* ink 
this testimony is essentially speculative and not 
a proper basis for judgment. In this area, as 
elsewhere in the valley, a succession of depressions 
is found at the foot of the bluffs, and some testi- 
mony was produced to show that in 1821 the 
river, or a part of it, flowed there. It may be 
that the river was there long ago, but the testi- 
mony that it was there in 1821 is far from con- 
vincing. . . * Our conclusion is that the claim 
that the river, or any part of it, ran south of 


this area in 1821 is not sustained. Bo the bound* 
ary follows the cut bank around the northerly 
limit of the area. 

E. H. Sellards 
Bureau of Economic Geology 
and Technology 
University or Texas 


CHAUNCEY WILLIAM WAGGONER 1 

It is fitting that the faculty of West Virginia 
University in general session assembled should 
pay appropriate tribute to the memory of 
Chaunoey William Waggoner, head of the de- 
partment of physics in the university, whose 
life and work 'have been so abruptly and 
tragically ended. 

Professor Waggoner had leave of absence 
from the university for a year and was engaged 
in following up certain scientific investigations 
in the interest of a large industrial corpora- 
tion. In pursuit of this work he was visiting 
Shreveport, Louisiana, where he met with the 
unfortunate accident that caused his death. 
He was thrown from a horse on October 24 and 
died on October 20. 

Chaunoey William Waggoner was born at 
Rock Bridge, Ohio, February ^23, 1881. He 
was graduated from Ohio University at Athens, 
Ohio, with the degree of B. S., in 1904, and 
from Cornell University with the degree of 
A. M. in 1905. For five years he was student 
and instructor in Cornell University. He 
specialised in physics and won his doctorate 
in 1909. In the same year he was chosen pro- 
fessor of physics and head of the department 
of physics in West Virginia University and 
took up his work at once. 

The thirteen years that followed were years 
of unusual growth and expansion in the uni- 
versity, especially in the departments of science, 
and Professor Waggoner, in sympathy with this 
development, reorganized the department of 
physics adequately to meet the growing de- 
mands upon it. He was always anxious that 
his department should be well equipped and 
able to do efficient work, and that the standards 
of science teaching and scientific research in the 
university should be uniformly high. Toward 
these ideals he worked with splendid enthusiasm. 

i Resolutions adopted by the Faculty of Weet 
Virginia University. 
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As a member in active attendance on the 
meetings of numerous national scientific bodies, 
he kept himself in close touch with the advances 
made in physics and engineering. He brought 
to this university and to his state valuable in- 
formation gleaned from such associations, and 
shared it with others. He was himself active 
in research. As a result of his activities he 
was personally known to many of the leading 
physicists and engineers of the entire country, 
a number of whom have written letters of regret 
upon his untimely death and of highest ap- 
preciation for his personal friendship and for 
his contributions to science. The high estimate 
of his practical knowledge is attested by the 
fact that he served as consulting engineer to 
several large industrial corporations. 

Before the establishment of a department of 
weights and measures in his state he labored 
gratuitously and tirelessly to seeure the enact- 
ment of adequate and just legislation to regulate 
the use of weights and measures in the state, 
and after the establishment of a department 
of weights and measures in 1915, he worked 
zealously, as assistant commissioner of weights 
and measures, to help make this department 
useful and effective. His compensation for this 
was the satisfaction of knowing that he was 
helping to increase the sum total of honesty 
and square dealing among his fellowmen. 

During the participation of the United States 
in the great war, Dr. Waggoner was chairman 
of the research committee of the state council of 
defense. He was also active in researches with 
industrial corporations engaged in the manu- 
facture of munitions. In the early months of 
the participation of the United States in the 
war, he supervised the work of a class of young 
men taking training in radio signaling, and 
later had charge of a large signal corps train- 
ing unit at the university. 

Dr. Waggoner was broad in his views and 
many-sided in his interests. Native ability and 
scientific training guided him to well-based 
judgments. While tolerant of others’ views, 
he was constructive and convincing in the 
presentation of his own views. Alert to every 
phase of civic and spiritual betterment, be 
showed himself in daily practice a sympathetic 
colleague, a kindly neighbor and a dutiful 
citizen. For young people he had especial 
sympathy, and he was active in encouraging 


their interest in religious and community life 
as in the pursuit of scientific knowledge. He 
had unusual zeal and energy. Hence, he 
labored without stint to advance the interests 
of youth, church, community and state. He 
had a strong moral courage. He therefore sup- 
ported frankly and firmly, though with be- 
coming courtesy toward adversaries, every 
cause which he deemed worthy of his espousal. 
His power of initiative and analysis made him 
a weighty advocate or a strong opponent In 
him we find exemplified the finer qualities of 
scholar, teacher, colleague, neighbor and citizen. 

Robert A. Armstrong, 

E. H. Vickers, 

F. A. MotBY 

Januaey 10, 1928 


SCIENTIFIC EVENTS 

ANIMAL PATHOLOGY AT THE UNIVERSITY 
OF CAMBRIDGE 

As has been noted in Science the senate of 
the University of Cambridge has accepted the 
offer of the ministry of agriculture of a sum 
of £30,000 to found a professorship of animal 
pathology. The London Times states that the 
foundation of the professorship is the first 
step towards the creation of an institute for 
research on animal diseases. It has long been 
felt with increasing keenness that the losses 
from disease among live stock have been un- 
necessarily large; that, in fact, a considerable 
proportion of these losses might be prevented 
by an extension of scientific research. This 
applies not only to those scourges which are 
widely advertised by the government measures 
adopted for their suppression, but to other 
more or less obscure diseases of whieh the 
farmer is aware, but about whieh the general 
public is ignorant. The aggregate losses from 
animal diseases amount to millions of pounds 
every year. 

The expressed opinions of the farming com- 
munity are said to have played a considerable 
part in inducing the ministry to make the pres- 
ent offer to Cambridge. Farmers have felt 
for some time that they could not go on bear- 
ing silently the losses caused by disease with- 
out making a determined effort to call in the 
aid of scientific research. Losses by disease 
may or may not be preventable, but whatever 
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the possibilities in this direction! the need for 
research can not be denied* 

The first duty of the professor when he is 
appointed will be to prepare bis plans, and it 
is understood that the government departments 
concerned are prepared to consider favorably 
schemes involving a total expenditure on build- 
ings, staff and upkeep of £100,000 in the next 
four years. After that period the financing of 
the institute will depend upon circumstances. 
The million pounds voted under the Corn Pro- 
duction Acts (Repeal) Act, 1921, will be ex- 
hausted, and in the present state of depression 
it is impossible to foretell what may happen. 
If, however, the professor of animal pathology 
and his colleagues make good, financial assist- 
ance will no doubt be forthcoming. 

The site chosen for the new institute is ap- 
propriate. Its headquarters will be placed in 
an extension of the School of Agriculture, 
where the new professor will have for his col- 
leagues, among others, Professor T. B. Wood, 
Professor R. H. Biffen, Dr. F. H. A. Mar- 
shall and Mr. K. J. J. Mackenzie, who will 
assist him in directing his work on sound agri- 
cultural lines. His windows will look into the 
new biochemical laboratory, which is being 
built for Professor F. G. Hopkins, the dis- 
coverer of vitamines : a few yards away is the 
Molteno Institute, where Professor G. H. F. 
Nuttall pursues his studies in parasitology; the 
university medical school is only just the other 
side of Downing Street. The necessary pad- 
docks, stables and animal houses will be pro- 
vided at the field laboratories, which are situ- 
ated just outside the town. 

THE STERLING CHEMISTRY LABORATORY 
OF YALE UNIVERSITY 
On April 4, 1923, Yale University will for- 
mally dedicate the Sterling Chemistry Labora- 
tory, a $2,000,000 structure and the first build- 
ing erected by Yale from the funds made avail- 
able by the bequest of John W. Sterling. The 
date chosen for the dedication has a historical 
significance at Yale, since on April 4, 1804, 
Benjamin Silliman, the first professor of chem- 
istry in Yale College, delivered his first lecture 
on this subject. The dedication of this build- 
ing will be an international scientific event, 
since English, Scotch, French, Italian, Dutch 
and Canadian universities axe to be represented 


by a delegate from each of these countries. It 
also will take place during the meeting of the 
American Chemical Society in New Haven, 
when two thousand or more American chemists 
will be in attendance. 

The Sterling Chemistry Laboratory is said 
to be the finest material plant in the world for 
the teaching of chemistry and the prosecution 
of research work. Entering the building one 
comes into a spacious lobby or entrance hall, 
with walls of stone reaching up to a high 
arched roof. Thence through massive arches 
one passes into a large cross hallway, paved 
with stone and with fumed-oak beams sup- 
porting its ceiling. Along this hallway and 
opening into it are classrooms and offices. In 
the north of the hallway ore storage and stock 
rooms, a delivery court, shops and the labora- 
tory of industrial chemistry, reaching from the 
foundations of the building to its roof. In 
this enormous room are placed pieces of ap- 
paratus of factory size. With its two galleries, 
its traveling crane, its lines of shafting and 
maze of pipeB, this appears indeed a chemical 
manufacturing plant. 

Passing up an imposing stone stairway one 
comes to the main floor of the building. To 
the front and opening from a similar hallway 
extending for two hundred and fifty feet across 
the building are other classrooms and two large 
lecture halls. On the opposite side of the hall 
are the offices of the faculty members. Along 
the two sides of the building are two narrow 
halls opening into a multitude of small private 
laboratories. The outer walls of these are the 
outer walls of the building. On the west side 
of the building, the walls thrust out into a pro- 
jection surmounted by a tower. Below is the 
great side entrance with iron gates and mas- 
sive doors, through which heavy trucks may 
pass into the building. Above is the library, 
furnished in dark oak with comfortable chairs, 
ample desks and tables, and at one end a fire- 
place, About the walls are thousands of vol- 
umes of chemical text-books and bound jour- 
nals. 

The whole center of the building is a space 
approximately one hundred and eighty by two 
hundred and fifty feet which is devoted to 
teaching laboratories. With the exception of 
the industrial chemistry laboratory which goes 
through to the first floor, all of these labora- 
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tones are on a single level and all are covered 
with the saw-tooth roof peculiar to the modern 
factory. In the center of this section is the 
supply room, accessible by virtue of being at 
the intersection of two hallways and communi- 
cating by elevator with the large storage and 
stock rooms in the floor below. A feature of 
this part of the building is that none of the 
partitions which divide the teaching laljora- 
tories are "structural." This is essentially one 
enormous room under a single roof. The di- 
viding walls are but the thickness of one brick 
and can be torn down and shifted if necessary 
without inconveniencing any other part of the 
laboratory This feature, together with the 
easy accessibility of the plumbing and wiring, 
gives the flexibility which is so necessary if any 
building of this sort is to be permanent. 

THE CIRCULATION OF AGRICULTURAL 
NEWS 

At a recent staff meeting of the New York 
Agricultural Experiment Station at Geneva, 
Dr. R. W. Thatcher, director of the station, 
read a report on the station news service for 
1022. Beginning with January of last year 
items of timely interest on the work of the 
experiment station have been sent at frequent 
intervals to newspapers and farm papers, with 
the result that the station activities have been 
brought to the attention of a much larger num- 
ber of persons than would be possible in any 
other way. 

According to the report, a total of 152 dif- 
ferent news stories dealing with the work of 
the station were sent out during the year. By 
means of returns from clipping bureaus, the 
station authorities are able to check up on the 
use of these stories in the newspapers, although 
the clipping bureaus undoubtedly fail to see 
many of the items, A close check is also kept 
on the stories appearing in farm papers re- 
ceived and in this way and through the clip- 
ping bureaus some idea is obtained of how ex- 
tensively the news material is used. 

During the past year accounts of the sta- 
tion work appeared 3,569 times in different 
papers. Of this number more than 1,200 were 
in daily papers, while 1,867 were in weekly 
newspapers. Items appeared 206 times in 
farm papers and 283 times in the county farm 
bureau publications of this state. Papers as 


far north as Maine and Canada, as fax west 
as the Pacific Coast, and as far south as Ten- 
nessee and Virginia made frequent use of the 
station news service. It is estimated by the 
station authorities that the papers carrying 
the station news material had a total circulation 
of more than 45,000,000, and it is certain that 
many papers of which there iB no record car- 
ried the station news items. The station of- 
ficials expressed a keen sense of appreciation 
of the generous amount of space devoted to 
station news in the various papers. 

The news service was inaugurated at the 
time that the mailing lists were revised along 
subject matter lines and the bulletin editions 
greatly reduced. The bulletins are now sent 
only to those who have asked to receive station 
publications on certain subjects with the idea 
that such a system of distribution will insure 
the bulletins going to those who will make the 
best use of them. The news service supple- 
ments the bulletin publications and renders a 
valuable service in calling attention to the 
recent findings and developments of the work. 

THE ENGINEERING SOCIETIES LIBRARY 

The United Engineering Societies maintain 
a large library in the Engineering Societies 
Building, 29 West Thirty-ninth Street, New 
York City. It contains about 117,000 volumes 
and 32,000 pamphlets. While these are not en- 
tirely indexed, in the last three years about 
150,000 cards have been added to the catalog. 
There is now available 50,000 subjects present- 
ed to prospective readers in a systematic and 
logical relation. These subjects are handled 
in two different ways : The searcher who wishes 
to exhaust his field will find all entries arranged 
from the large group down to the most minute 
in one place. The casual reader who wants a 
minute subject has an alphabetic subject index 
available. 

The attendance at the library during 1922 
was 26,000 persons. Enquiries made by tele- 
phone and correspondence brought the total 
number of users of the library up to 34,000. 
The library added 3,353 books to its collection 
during the year. Service bureau orders, in- 
cluding searches, translations and photoprints, 
were sent to forty-six states and to the Argen- 
tine Republic, Australia, Belgium, Bermuda, 
British West Indies, Canada, Chile, Cuba, 
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ike" ^ 1919 1920 1921 1922 


Number of word* 807,904 227,300 858,970 289,000 343,180 

German 70.4% 40% 62% 68.4% 72.6% 

Preach 25.3 42 20 23.4 10.3 

Italian 1.7 4 4 1.8 6.4 

Scandinavian 1.0 7 4 1.3 1.9 

Portuguese 97 

English 56 

Spanish 07 3 .... 2.3 1.0 

Dutch 4 .... .... 1.2 

Russian 10 3.0 

Japanese „„ 2 ! 0 2.6 


Haiti, India, Italy, Japan, Mesopotamia, 
Mexico, Norway, Rumania, Spain, Sweden, 
Switzerland and the United Kingdom, 

The accompanying table gives the available 
data concerning the number of words tran- 
slated during the past few years, showing the 
relative amounts of German and French tran- 
slated before, during and after the war. 

II. Andrews 

COMMITTEE MEETING ON STANDARDIZA- 
TION OF STAINS 

On March 2 at the Chemists Club in New 
York City there was held a meeting of the 
Executive Committee of the Commission on 
Standardization of Biological Stains. The 
members of this committee are: H. J. Conn, 
Geneva; F. B. Mallory, Boston; L. W. Sharp, 
Ithaca; J. A. Ambler, Washington, D. C., and 
S. I. Kornhauser, Louisville, Ky. The meeting 
was also attended by C. H. Herty to represent 
the Synthetic Organic Chemical Manufacturers’ 
Association, and by F. P. Garvan and W. F. 
Keohan to represent the Chemical Foundation. 

At this committee meeting the very encour- 
aging results of the work were reported. It 
was shown that already the stains available in 
America are in practically all cases as good 
and sometimes better than the best of the pre- 
war stains. The most important fact brought 
out at this meeting was that while the pi*e-war 
stains wore standardized only in an empirical 
way, by buying large batches without know- 
ing the exact composition of the dye, they must 
now be standardized on the basis of pure chem- 
icals. 

The reason for this is because it is proving 
that in some cases the impurities present in 
the pre-war stains were very necessary. Some- 
times these impurities were other dyes and 
sometimes supposedly inert materials Uke dex- 


trin. In all such cases the task plainly before 
the commission is to find out what the impurity 
is which was responsible for the good staining 
qualities of the impure product. Then in the 
future the users of stains must demand that 
these impurities be present, not as impurities, 
but as intentionally added ingredients. When 
this has been done and the products are labeled 
and used accordingly, the American stains will 
become standardized in a true sense of the 
term. 

Very shortly the commission will begin issu- 
ing certification of definite batches of stain 
that it has found satisfactory. These stains 
will be put on the market under a special label 
bearing the name of the commission. Users of 
stains must be on the lookout for products 
bearing this label. Buyers of stains should 
also be on the watch for spurious imitations of 
this label put out by unreliable concerns. Any 
statement of certification not bearing the name 
of the commission is a certification by the 
manufacturer or dealer himself, and therefore 
has no value. A cut of the commission label 
will appear in this journal as soon as it is ready 
for the use of the manufacturers of stains. 

The Chemical Foundation has agreed to sup- 
port the work of this commission financially. 

H. J. Conn 

THE SOLAR ECUPSE OF SEPTEMBER (0 

The State Department transmits to the 
Smithsonian Institution a communication from 
Mr. Leighton Hope, consul in charge at Ense- 
nada, Mexico, on the conditions at Ensenada 
with respect to the observation of the total 
solar eclipse of September 10, 1923. An ab- 
stract of the consul’s report is as follows : 

The town is on the west coast of Lower Cali- 
fornia. The eclipse is total at Ensenada at 
2:02 p.m. Weather conditions there promise 
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to be excellent. The town may be reached 
from San Diego by auto stage line over a 
rough but passable route in about five hours. 
If reached by sea it would probably require a 
special vessel as the two Mexican lines carry- 
ing passengers and freight from Ban Francisco 
and Los Angeles have somewhat irregular 
schedules at intervals of something like two 
weeks. Various points of vantage along the 
path of totality can be reached from Ensenada 
by automobile or by burro pack train, but 
facilities for such transportation are extremely 
limited there so that transportation should be 
arranged for in advance, probably at San 
Diego. 

Ensenada is a small village with no hotel, 
one or two small rooming houses and a few 
Chinese restaurants. Camping out, however, 
would be pleasant. Meat, fresh vegetables, 
fruit and melons can be had at that season at 
reasonable prices and in sufficient quantity. 
Other supplies should be imported. Servants, 
cooks and ordinary labor will be difficult to 
obtain on the ground. 

The town of Tia Juana, Mexico, near San 
Diego, has an unsavory reputation and it is not 
unlikely that criminals from there might visit 
Ensenada at the time of the eclipse, so that 
each member of observation parties should 
have a passport or other documents showing 
his nationality, identity and the purpose for 
which he is in Ensenada. Local authorities 
express themselves as anxious to do everything 
possible for the comfort of the guests on this 
occasion. 

Provision for admission of apparatus duty 
free would have to be effected through the 
national government at Mexico City. 

C. G. Abbot, 
Secretary 

AWARD TO PROFESSOR MICHELSONi 

Mb. Post- W heeler, who is on the staff of 
the American Embassy, attended the annual 
general meeting of the Royal Astronomical 
Society on February 9 to receive the gold medal 
on behalf of Professor A. A. Michelson, who 
was unable to be present himself. 

Professor Eddington gave a most illumina- 

1 From Nature . 


ting address on the reasons of the award, ex- 
plaining that the necessity for the great sep- 
aration of the mirrors receiving the pencils of 
light from the stars was to give sufficient dif- 
ference of length of path to enable the rays 
from the two extremities of a diameter of the 
star to be in opposite phase, so that the bright 
regions of the image from one extremity should 
fall on the dark regions of the other and so 
cause the fringes to vanish. It was mentioned 
that the method had been successfully applied 
to the measurement of the diameters of Jupi- 
ter’s satellites, but the stars seem to have been 
considered hopeless, till recent physical work on 
the distribution of energy in the spectrum led 
to the conclusion that the red stars have such 
dull surfaces that the brighter ones must have 
appreciable discs in order to give so much 
light. 

The actual figure had been calculated for 
Betelgeuse, and the observed diameter after- 
wards proved to be very close to it. 

Some letters from Mr. Pease were read, in 
which he described the great practical difficul- 
ties that were incurred in applying the method 
of diffraction fringes, and the long-continued 
trials that were finally crowned with success. 
One of the earliest successes was the determina- 
tion of the orbit of Capella. This gave, for 
the first time, a really accurate value of the 
mass and absolute magnitude of a giant star, 
which had already proved of use in the physical 
studies that were being made on these bodies. 

A recent interesting development of the 
Betelgeuse measures was that the diameter 
came out different at different times, to an ex- 
tent much beyond the probable errors of the 
measures. Attempts were being made to cor- 
relate these changes with the variable bright- 
ness and variable radial velocity of the star, but 
it will be necessary to carry on these measure- 
ments for some time before a definite conclu- 
sion could be reached. 

Professor Eddington went on to point out 
that the famous Miohelson-Morley experiment, 
for which the Copley medal of the Royal Soci- 
ety was awarded in 1907, though not specially 
contemplated in the present award, might be 
considered as coming within its terms; for the 
measures were made by interference methods, 
and the question whether the movement of the 
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earth through the ether could be detected was 
one of the highest astronomical interest* He 
knew that their medallist was disappointed at 
the negative result, but the whole of the system 
of relativity had been founded upon it, so that 
in his (Professor Eddington's) opinion it was 
more fruitful than a positive result would have 
been. 

In handing the medal to Mr. Post-Wheeler 
he asked him to transmit to Professor Michel - 
son their congratulations on his success and 
their good wishes for the long continuance of 
his fruitful labors. Mr. Post- Wheeler replied 
in a few suitable words expressing his sense of 
the pleasure it gave him to be there as the 
representative of America, and thanking the 
society for the honor they had conferred upon 
his country in the person of Professor Michel- 
son. 


SCIENTIFIC NOTES AND NEWS 

We regret to record the death of Edward 
Williams Morley, professor of chemistry at 
Western Reserve University from 1869 until 
his retirement as professor emeritus in 1906. 
Dr. Morley, who was eighty-five years of age, 
was president of the American Association for 
the Advancement of Science in 1805. 

The council of the University of Pans has 
decided to confer the honorary degree ©f doc- 
tor of medicine on Professor W. W. Keen, of 
Philadelphia, and Professor Golgi, of Pavia. 

The council of the Royal Society has recom- 
mended for election the following: Dr. E. D. 
Adrian, university lecturer in physiology at the 
University of Cambridge; Dr. W. Lawrence 
Balls, chief of the experimental department 
of the Fine Cotton Spinners' Association; Dr. 
Archibald Barr, regius professor of civil en- 
gineering and mechanics in the University of 
Glasgow from 1889 to 1913, now chairman of 
Barr and Stroud, Ltd., Glasgow; Dr. C. H. 
Desch, professor of metallurgy in the Univer- 
sity of Sheffield; Dr. E. Fawcett, professor of 
anatomy in the University of Bristol; Dr. F. 
Horton, professor of physios in the University 
of London; Dr. R. T. Leiper, professor of hel- 
minthology in the University of London School 
of Tropical Medicine; Professor J. W. McBain, 
physicist and chemist; Dr. J. J. R. MacLeod, 


professor of physiology in the University of 
Toronto; Dr. G. A. K. Marshall, director of 
the Imperial Bureau of Entomology ; Sir 
Douglas Mawson, leader of the Australasian 
Antarctic Expedition, 1911-1914; Dr. W. H. 
Mills, chemist; Dr. J. S. Plaskett, director of 
the Dominion Astrophysical Observatory, Vic- 
toria, B. C.; Dr. R. H. Procter, emeritus pro- 
fessor of applied chemistry in the University of 
Leeds, and Dr. W. Wilson, professor of physics 
in the University of London. 

Major William Cain, Kenan professor 
emeritus of mathematics in the University of 
North Carolina, has been awarded by the 
American Society of Civil Engineers the J. 
James R. Croes Medal for his paper on “The 
circular arch under normal loads." 

A dinner was tendered Dr. Emanuel Lib- 
man on February 23 by his associates and pu- 
pils as a tribute to hie twenty-five years of 
active service as associate pathologist to Mount 
Sinai Hospital, New York City. Dr. Fred- 
erick S. Mandlebaum, pathologist of the hos- 
pital, was toastmaster. Following the dinner, 
it was announced that a fund of $25,000 had 
been completed to found the Emanuel Libman 
fellowship in pathology. 

Dr. John B. Deaver, former professor of 
surgery in the School of Medicine of the Uni- 
versity of Pennsylvania, has been elected emeri- 
tus professor of surgery. 

Professor Lester P. Breckenridge, chair- 
man of the department of mechanical engineer- 
ing of Yale University, will retire from active 
teaching at the end of the present year. Pro- 
fessor Breckenridge went to Yale University 
from the University of Illinois fourteen years 
ago. 

The University of Cambridge will confer the 
degree of M. A., honoris causa , on Mr. Hum- 
phry Gilbert-Carter, director of the botanic 
garden. 

The Foulerton Award of the British Geol- 
ogists' Association for the year 1023 has been 
given by the council to Mr. A, S. Kennard. 
We learn from Nature that Mr. Kennard was 
associated with Mr. M. A. C. Hinton in the 
paper on “The relative ages of the stone im- 
plements of the lower Thames valley," and 
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with Mr. B. B. Woodward in the production 
of several important papers on the Post-Plio- 
cene non-marine mollusca of England and 
Ireland. 

The Prix de Carthage, a biennial prize 
founded in 1921 for scientific or historical work, 
has been awarded to Dr. Nicolle, of the Pasteur 
Institute of Tunis, for his investigations of 
typhus fever, kala-azar, trachoma and Malta 
fever. 

SbSor Don Jos£ Serrato, who was elected 
president of the Uruguayan Republic last No- 
vember, has now entered upon his work. Senor 
Serrato is a surveyor and engineer, having 
been professor in the faculty of mathematics 
in the University of Montevideo. 

Charles R. Mann, since 1917 an educa- 
tional adviser to the war department, formerly 
associate professor of physics in the University 
of Chicago, has been appointed director of the 
American Council of Education. 

Professor E. I. Terry, of the department of 
biology at Middlebury College and manager of 
the Battell Forest, has resigned his position to 
accept a position as forester of the Massachu- 
setts Forestry Association. 

Richard V. Ageton, of the Bureau of Mines, 
who has been doing examination work for the 
War Minerals Relief Commission, is acting as 
assistant chief mining engineer of the bureau. 

Edgar S. Ross, for a number of years en- 
gaged in research dealing with production of 
metallic tantalum and columbium, has accepted 
an industrial fellowship at the Mellon Institute 
of Industrial Research, University of Pitts- 
burgh. 

Professor W. L. Badger, professor of chem- 
ical engineering, University of Michigan, Ann 
Arbor, Michigan, is taking a year’s leave of 
absence beginning February 1. He expects to 
continue his research work on evaporator de- 
sign in Ann Arbor. 

Dr. John C. Merriam, president of the 
Carnegie Institution; Dr. Marshall H. Saville, 
director of the Heye Museum, and Mr. Wil- 
liam Barclay Parsons, chairman of the Arch- 
eological Institute of Yucatan, have been visit- 
ing Yucatan with a view to instituting investi- 
gations on the Maya civilization. 


Senator E. F. Ladd, formerly professor of 
chemistry and president of the North Dakota 
College, who plans to visit Russia this summer. 

Professor Elmer S. Riogs, of Chicago, is 
heading the Chicago Field Museum expedi- 
tion which has left Rio Gallegos, in South 
Argentina, for a five-year exploring trip in 
the heart of Patagonia. 

Professor S. D. Townley, who during the 
present quarter has been working at the Har- 
vard College Observatory preparing a catalogue 
of the variable stars, returns to Stanford Uni- 
versity this month. 

Miss Mina L. Winslow, curator of mol- 
lusks in the zoological museum of the Univer- 
sity of Michigan, will leave for Europe in the 
near future to study in the various museums. 

Dr. Vernon Kellogg, of the National Re- 
search Council, gave a series of three lectures 
at Princeton University on March 13, 14 and 
16, on the Louis Clark Vanuxem Foundation, 
under the title “Kinds of mind.” The lectures 
reviewed the present status of knowledge of 
the influence of heredity in determining the 
character and capacity of mind in the lower 
animals and man. They will be published in 
book form by the Princeton University Press. 


UNIVERSITY AND EDUCATIONAL 
NOTES 

A bill has recently been passed by the 
Oregon legislature and signed by the governor 
appropriating $200,000 to the University of 
Oregon Medical School at Portland for main- 
tenance for the next biannum. This appropria- 
tion bill was one of the few that were not cut 
by this legislature. At present the school has 
an enrollment of about 200 students and re- 
quires three years of collegiate premedieal work 
for admission. 

The Cheney Brothers, silk manufacturers, of 
South Manchester, Connecticut, have offered to 
pay Yale University $1,000 a year for two 
years for a fellowship in organic chemistry in 
the graduate school. 

For the purpose of furthering research in 
engineering, Mrs. Mary E. Bell has offered to 
Cornell University a memorial in honor of her 
son, Harold Ingersoll Bell, who was graduated 
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from the College of Civil Engineering at Cor- 
nell in 1966 and died in New York City two 
years ago. The memorial is in the form of an 
endowment fund of $5,000, the income from 
which shall be used to purchase equipment and 
supplies for research in hydraulic engineering 
and related fields. 

Sib Norman Walker, of Edinburgh Univer- 
sity, Scotland, has offered the College of Medi- 
cine at the University of Iowa his medical li- 
brary through Dr. Walter L. Bierring, Des 
Moines. Sir Norman visited the university 
two years ago in company with a commission 
of eminent European physicians and surgeons. 
He has announced that the gift is in apprecia- 
tion of the medical work being done at the 
university. He also states that he expects to 
send his son to the University of Iowa to com- 
plete his medical training. 

A colloids research laboratory in the Uni- 
versity of Manchester has been established with 
£11,842 given for that purpose. Mr. D. C. 
Henry, at present a lecturer in chemistry, has 
been appointed lecturer in colloid physics and 
will take charge of the laboratory, which will 
be known as “The Graham Research Labora- 
tory.” 

Dr. George Grant MacCurdy, curator of 
anthropology and assistant professor of pre- 
historic archeology in Yale University, has been 
promoted to professorial rank with the title 
of research associate. 

Dr. Hudson Bridge Hastings, of Wellesley 
Hills, Massachusetts, who has been investigator 
of business and economic questions under the 
Poliak Foundation for Economic Research, has 
been appointed professor of administrative en- 
gineering at Yale University. 

Mr. J. L, Shellshear, demonstrator in 
anatomy at the University College, London, 
has been appointed professor of anatomy at 
Hongkong, China. 


DISCUSSION AND CORRESPOND- 
ENCE 

AN EXCEPTIONALLY DARK DAY IN 
NEW YORK 

At rare intervals days occur in New York 
of such exceptional darkness as to attract gen- 


eral attention. A remarkable day of this kind 
was February 28, 1923, 

The morning dawned dark, with a few flakes 
of snow falling until about nine o’clock. The 
darkness increased toward noon. It was most 
intense from nine until eleven. At that time 
the aspect of the city was that which might be 
expected at night. The shops and shop win- 
dows were lighted. Offices, even on the highest 
floors of the skyscrapers, found it necessary to 
turn on the electric light. The street cars and 
taxicabs were lighted as in the evening. For 
an hour there seemed to be no change in the 
density. After noon there was a perceptible 
improvement; but the whole day wap unusually 
dark. 

The next day was bright and clear, with a 
good westerly breeze. It was possible to com- 
pare the light on the dark day with that on a 
normal one. Print could be read as well at 
6:16 P.M. on March 1 as at 10:45 A.M. on 
February 28. Sunset was at 5:46 on March 1. 
In other words, the light at a quarter of eleven 
in the morning of the dark day was about the 
same as it would normally be half an hour 
after sunset in the same place. The place 
where this comparison was made was Fifth 
Avenue and Forty-third Street. 

In the streets the atmosphere was clear 
during the darkness. There was no appear- 
ance of fog. Many of the tall buildings could 
be seen to their tops. It was noticed that 
smoke and spent steam rose vertically from 
their roofs. The sky was dark gray. 

It is seldom that even very dark days give 
rise to so much comment. On this occasion the 
public seemed to feel that it had a special 
reason to be alarmed. On February 28 the 
newspapers announced with sensational head- 
lines that the celestial body Beta Geti had 
blazed forth suddenly in the sky to the great 
interest of astronomers. An eminent scientist 
was quoted a a saying that if such a change 
occurred in our sun, and such changes were 
not uncommon, the population of the earth 
would be annihilated. The sudden brightening 
was of the utmost practical importance. The 
dark day was therefore looked upon by thou- 
sands with alarm. 

It has seemed worth while to inquire into 
the atmospheric conditions which prevailed at 



358 


SCIENCE 


[Vol. LVH, No. 1473 


New York and vicinity on February 28 in the 
hope of finding an explanation of the dark- 
ness. I am indebted to the officers of the New 
York office of the United States Weather 
Bureau for an opportunity to examine their 
records of temperature, pressure, wind, pre- 
cipitation and fog ever the northeastern part 
of the United States and especially along the 
coast in the neighborhood of New York City. 

The day was seasonable as to temperature, 
with a maximum of 37.4 degrees Fahr. and a 
minimum of 30. The barometer was 29.97 at 
8 A.M. and 29.89 at 8 P.M. Between ten and 
eleven, when the darkness was greatest, the 
temperature, according to the official records, 
was 36. This was at the top of the Whitehall 
Building; in the streets in the center of the 
city it was doubtless several degrees warmer. 
It may be taken as sufficiently accurate to say 
that the temperature throughout the very dark 
period was just above the freezing point. 

The weather was cloudy throughout the en- 
tire region about New York, with slight pre- 
cipitation in the west and north. Fog was 
reported along the coast from Cape Cod to the 
Delaware capes. 

The wind was E.8.E. from 8 to 9:15 A.M., 
then mostly S.E. to 10 o'clock. From 10 to 
10:66 it was S.S.E. At 10:55 the wind began 
to shift to the 8., then S.W., W, and N.W. to 
N. It took fifty-five minutes to complete this 
change. From noon to 1:45 the wind blew 
from the north; then it veered to the N.E., 
back to north and was N.E. at 5:15. It blew 
from nearly all points of the compass, starting 
from the direction of the sea and continuing 
so until the darkest period was passed. , There 
was a sensible lightening when the shift to the 
south occurred. 

The velocity of the wind was five miles per 
hour up to 9 A.M., then 3 m.p.h. to 9:30, 2 
m.p.h to 11:26 and 4 m.p.h. to noon. From 
noon onward to the end of the day, the velocity 
was from 7 to 8 m.p.h. The period of greatest 
darkness was the period of least wind. It 
grew lighter when the wind veered to the south 
and began to blow a little harder. 

The foregoing facts appear to afford a satis- 
factory explanation of the darkness. During 
the morning, large masses of air carrying a 
heavy load of fog were driven very slowly 


back from the sea. It is probable that they 
encountered resistance from currents moving 
in the opposite direction which became notice- 
able later in the day, and, in consequence, 
became piled up to a great height. Whether 
it was due to this cause or not, the thickness 
of the fog blanket was certainly great. The 
warmth encountered at the surface of the earth 
dispelled the fog at the surface and so pro- 
duced the effect of a city covered with a very 
heavy, low-lying cloud. When the wind shifted 
and grew stronger much of the cloud was 
blown away. 

It would be interesting to know how much 
of the darkness was properly attributable to 
the smoke of soft coal and other inferior fuels 
due to the scarcity of anthracite coal. The 
smoke and fumes and dust produced by the 
city, and noticeable in the atmosphere, except 
on the brightest days, would have added mate- 
rially to the darkness had there been no un- 
usual amount of soft coal in use. The smoke 
added to, but did not cause the darkness. 

It is proper to conclude that the darkness 
was caused by a great, low-lying and nearly 
stationary cloud into which countless chimneys 
were pouring smoke of various degrees of 
density. 

George A. Soper 

THE MASS LAW AND STATISTICAL 
EQUILIBRIUM 

The recent note by Professor Neuhausen 1 
on the reaction of slightly soluble salts calls 
attention to the fact that, while in the past the 
common error has been to apply the mass law 
to solutions too concentrated, it is equally fal- 
lacious to attempt to reason from it when the 
solutions are too dilute. Gibbs pointed out that 
thermodynamics is only an approximation to 
the exact science of statistical meeh&nics, the 
approximation being the better the larger the 
number of molecules in the system under con- 
sideration. Thus by extrapolation from the 
data for the vapor pressure of tungsten at 
high temperatures we can calculate the vapor 
pressure of tungsten at temperatures where 
there should be only one tungsten atom per 
liter in the vapor in equilibrium with the solid. 

3, Science, N. 8., 57-26, 1928. 
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Such a calculation! may have thermodynamic 
significance in some cases but it would be ab- 
surd to say that a tungsten wire maintains a 
statistical equilibrium with an atmosphere 
around it of one atom per liter. The absurd- 
ity becomes more obvious when we consider 
that a very high vacuum contains 10 10 mole- 
cules per liter. 

Similarly any calculation from thermodynam- 
ic data that one mercury ion exists per 1,000 
liters is quite meaningless. If the precipitated 
mercuric sulfide is in statistical equilibrium 
with the solution, as appears probable, the 
absolute number of mercury and sulfide ions 
per cubic centimeter of solution must still be 
very great. It is almost an axiom of nature 
that gross experiments can not give us evidence 
as to the presence of a single ion or molecule 
in a given portion of matter. 

The question as to the reaction of solutions 
with solids is answered by the knowledge of 
the structure of polar crystals furnished by 
X-ray methods. Since the ions are shown to 
exist as such in the crystal, the mechanism of 
reaction is not different than in solution. It is 
probable that a salt goes into solution one ion 
at a time although recombination may take 
place between ions after they are in solution. 

Worth H. Rodbbush 
University or Illinois 

"WHAT IS A PLANT?" 

In Science for February 9 Professor Mar- 
tin in an article on “What is a plant f” laments 
his unsuccessful attempt to find a suitable 
definition of a plant “when introducing the 
subject of botany to college classes.” 

Assuming that one can be found, is it neces- 
sary that the beginning student learn the 
definition of a plantf Will ho know anything 
more about a plant after learning the defini- 
tion than he knew before f It seems & bit 
illogical to attempt definitions before the stu- 
dent has any basis for them. When the word 
plant is mentioned, most beginning students, 
I imagine, think of some such organism as a 
tree, a bush, a weed, or a grass. And at that 
stage of the game such a conception seems far 
more desirable than an abstract one involved 
in a definition covering organisms the student 
has never seen and embracing ideas for which 
he has no data to support. 


Suppose we let undisturbed the student’s 
“indefinite” conception of a plant. Let him 
find out by laboratory exercises or field work 
how his “plant” is constructed. Show him by 
experiments how his “plant” lives, manufac- 
tures its food, grows and reproduces. Let 
him study and get similar data for ferns, 
mosses, liverworts, algae, fungi, bacteria. All 
this time he will have been learning about 
plants, their similarities and differences, their 
processes, their habitats, their relations to him. 
It appears that then, and only then, will the 
student be in a position to appreciate plants, 
their evolution, their relationships and their 
classification. It will require little effort on 
the part of the instructor for the student to 
realize that his earlier conception of a plant 
needs considerable modification. 

If a plant must be defined, let us wait until 
the student has seen some illustrative material; 
until he has learned something about processes 
and structures of things he has no hesitancy 
in calling plants; and until he has made his 
own observations on some of the different or- 
ganisms we call plants. At that time the stu- 
dent will be able to make his own definition 
based on what he has observed. Such a defini- 
tion will not only not be abstract and beyond 
his grasp, but will be his own — of tremendous 
pedagogical significance. 

L. H. Tiffany 

The Ohio State University 

THAT PLANT 

Some ten years ago a high school girl wrote 
to me asking for a definition of a plant. Prob- 
ably Bhe wanted to floor some opponent in an 
approaching debate. After racking my brain 
for several days I wrote, “A plant is a living 
thing which manufactures its own food from 
the raw materials of earth and air, or one 
whose ancestors did so." I have used this 
definition ever since in my botany classes, but 
rather as a joke than as a serious matter. But 
the students take it seriously enough and usu- 
ally commit it to memory. In substance it is 
obviously identical with that proposed by Pro- 
fessor Martin (Science, February 9, 1923), 
only mine is more prolix. If one must have 
a definition, I know of nothing better. It is 
particularly useful in showing that definitions 
are at best a mere makeshift, and very dan- 
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geroua. Sometimes I insert after the word 
air w by the agency of light and chlorophyll.” 
The clause relating to ancestors, however, 
makes the diagnosis of a plant quite impos- 
sible, and indeed introduces some very hypo- 
thetical material. We try to reach the conclu- 
sion that the statement of a real definition re- 
quires the contents of at least one book on 
general botany, with suitable lectures and 
laboratory experience or field work, and that 
the definition can be improved by more and 
more of such study. If there is a better defini- 
tion, let us have it. 


Henry S. Conard 


Grin nell College 


"EROBICT 

I have read with very great interest the ar- 
ticle on the “Bacteriology of Influenza,” but 
I want to make one suggestion in reference to 
the spelling of “Erobic” and “Anerobio.” This, 
it seems to me, ought to be “^robic” and 
“Anwrobic.” 

I am fully converted to the use of the “e” in- 
stead of “V and ‘W’ as a rule, but in 
“erobie,” for instance, “er” misleads one as 
to its meaning, as it comes from the Greek 
M «r.” The same is true of “anerobic.” It seems 
to me very clear that “®” should be retained 
in this case, as an exception. 

I confess, when I first read “crobic,” I won- 
dered what the word meant. My first idea was 
of an obscure reference to “eros” in “erobie,” 
I was quite misled, and it took me an appre- 
ciable time to determine that it meant “terobic.” 
I hope that the spelling of these two words 
in this number of Science will not be con- 
tinued. 

I am a member of the consulting committee 
of the Simplified Spelling Board, and there- 
fore am prejudiced in favor of the V’ instead 
of “a>” or “cb,” but this, I think, goes be- 
yond the mark that even the Simplified Spell- 
ing Board justifies. 

W. W. Keen 

Philadelphia 
February 16, 1923. 


QUOTATIONS 
GIFT TO THE ROYAL SOCIETY 
The magnificent gift, which we announce 
this morning, by Sir Alfred Yarrow to the 


nation, through the Royal Society, of £100,000 
for the advancement of scientific research 
should serve two purposes. It should be o£ 
most substantial help to numbers of investi- 
gators who are hampered or depressed by want 
of funds, and, as it throws the heavy respon- 
sibility of administration upon the Royal So- 
ciety, it, should serve to rehabilitate the illus- 
trious institution in the eyes of those who are 
concerned not so much with science itself as 
with the politics of science. To touch on this 
second point first. There can be no question 
that Sir Alfred Yarrow, who is himself an 
honored member of the Royal Society, has done 
wisely in entrusting his fund to the society, 
for there is no other body possessed of tradi- 
tions, prestige and authority to equal it in the 
kingdom, or, indeed, in the world. But of late 
years there has been a strong disposition to 
criticise the society’s attitude towards the prac- 
tical affairs of life. It has been felt that it 
has often preferred a dignified position of 
aloofness towards current interests, and it has 
seemed to let go by default some of its unique 
claims to be the real leader and adviser of the 
nation in scientific administration. It ought, 
one might argue, to be the invariable channel 
through which private benefactions to science 
should b© directed. It ought to have a con- 
trolling voice in the application of government 
grants for scientific purposes; it ought, in 
short, to be as thoroughly active in practical 
matters as its individual members are in their 
own spheres of study. The obligations which 
this princely endowment now casts upon it 
should help substantially to enhance its author- 
ity. From this point of view alone Sir Al- 
fred JT arrow’s gift will, we believe, be wel- 
come; for the Royal Society is of such a com- 
position that its voice can never be negligible; 
its opinion on all matters connected with 
science must always be of paramount influence, 
and no one who has the interests of science or 
of knowledge at heart would care to see it 
miss its opportunities. We urged considera- 
tions of this kind last December, when the new 
council was appointed; and now the society 
has a brilliant opportunity of making good 
the ground that some of its sineerest well- 
wishers may have feared that it had lost. 

As for the need of such an endowment for 
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research there can be no question. The nation 
is not needy scientific enough, or, to say it 
plainly, does not know nearly enough. Yet on 
knowledge, and on the pursuit of knowledge, 
the welfare of its citizens and the prosperity 
of its industries increasingly depend. Sir Al- 
fred Yarrow’s reasons for making this gift 
for scientific research are stated in his letter, 
and they are incontestable. He recalls the 
dangers to which lack of science, or ignorance, 
exposed us in the war and the advantage which 
the country reaped then and before from the 
labors of its scientific investigators. This tes- 
timony to "pure” science, as it is called, is all 
the more forcible in that it comes from a mind 
which has been devoted over many years not 
only to the application of acquired knowledge 
in shipbuilding and engineering, but also to 
its theoretic extension in the laboratory. It is 
on quiet laboratory work that everything in 
the long run depends. The Royal Society by 
its rules and traditions consists chiefly of per- 
sons engaged in the pursuit of knowledge for 
its own sake, and they are therefore least 
likely to be misled by the desire for immediate 
fruits. Sir Alfred Yarrow has left the society 
free as to the mode in which the capital or 
the income of his gift is to be expended, but 
he declares his preference for the adequate 
payment of scientific workers and for the pro- 
vision of apparatus and facilities rather than 
the erection of costly buildings. He recognizes 
that conditions may alter from time to time, 
and suggests that if rules are framed for the 
administration of the fund, these should be 
revised at least every ten years. The sug- 
gestions are as prudent as the gift is generous. 
The nation will expect the Royal Society to 
translate into action the wise intentions of the 
donor with corresponding sagacity.— The Lon- 
don Times. 


SCIENTIFIC BOOKS 

DR. JORDAN'S AUTOBIOGRAPHY* 

Da. Jordan has chosen a most apt title for 
hie autobiographical volumes. It is a "man,” 
1 The Daps of a Man, being memories of a 
naturalist, teacher and minor prophet of democ- 
racy. By David Starr Jordan; two volumes, il- 
lustrated, 1922. World Book Company, Yonkers* 
tm-Hudaon, 


in the meaning of the accented use of the word, 
of whose life from childhood to seventy we are 
told in this book ; and the activities and achieve- 
ments of this life are revealed rather in the 
form of a record of the succeeding days and 
days’ work of this life, with all their crowding 
and various activities of student, teacher, 
scholar, administrator and publicist, than in the 
form of an organised grouping of these ac- 
tivities and interests according to subject. This 
manner of treatment, chronological, inclining 
toward the diary form, has its drawbacks of 
diffuseness and mixing of subject matter and, 
one must perhaps admit, of overmuch detail, 
to the reader interested primarily in one or 
more of those important subjects, such as re- 
form in university methods, introduction of the 
evolutionary point of view into the teaching 
of biology, the relations of science to every-day 
life, the encouragement of internationalism and 
pacifism, and what not else to which Dr. Jor- 
dan has so valuably contributed. But it has 
its great advantages to the reader interested 
in following closely the development and un- 
remitting activity of a great personality. It 
reveals the methods of a highly intelligent and 
informed man, of robust, forthright character, 
working always with a steadfast aim to be use- 
ful to the youth and to the public and govern- 
ment of the American nation ; the methods of a 
man intent on making use of every least as well 
as largest opportunity, with entire disregard of 
personal advantage or hurt, to contribute up to 
the very limit of his power to the advancement 
of the higher civilization of America and the 
world. As such it is a fascinating, stimulating 
and really ennobling record of the "days of a 
man.” 

Dr. Jordan tells interestingly of his child- 
hood, in a manner always influenced, but never 
deadened, by the scientific student of heredity. 
He describes his days as pupil at home in the 
village of his birth in Western New York, 
then in a near-by academy, and finally as col- 
lege student, beginning with seventy-five dol- 
lars in his pocket, at Cornell. His double in- 
terest in science and literature, maintained all 
through life, revealed itself from the begin- 
ning of his days of understanding. This story 
of adolescent development is seizing ; one 
wishes there were more of it. 
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It was in the Cornell days that he made 
those important contacts and friendships with 
a group of young men devoted to scientific 
study, among them Branner, Comstock, Dud- 
ley, Copeland, and Kellerman, which had a 
lasting influence on his life. And it was at 
Cornell that he came to know its famous first 
president, Andrew D. White, who was to have 
such an important part in determining his se- 
lection as the first president of Stanford, and 
such an influence on Jordan’s own attitude and 
efforts as university president in Indiana and 
California. 

In 1873, Dr. Jordan, only just graduated 
from Cornell, was a member of that famous 
first, and only, summer class of Louis Agassiz 
on Penikese Island. (A second class, of which 
Jordan was also a member, was held next sum- 
mer under the direction of Alexander Agassiz 
and Burt Gh Wilder. This ended the Penikese 
Island experiment.) Here young Jordan came 
to know Brooks, Whitman, Minot, Faxon, 
Fewkes and others, all since famous in scien- 
tific annals. Agassiz made a great impression 
on Jordan, probably the greatest impression 
ever made on him by any man of science. One 
constantly meets references to Agassiz and his 
point of view and methods all through Dr. 
Jordan’s two volumes. 

After Penikese, begins the record of the 
days of the teacher and investigator of natural 
history in various collegiate institutions, as 
well as of the work of the wide-travelling field 
naturalist already specializing in ichthyology, 
a special interest which has been maintained 
to the very present day. His first fish-hunting 
trip to the South came in 1876; he made a 
second trip there in the next year and still a 
third in 1878. It was in 1877 that he made 
his first trip to Washington, becoming ac- 
quainted there with Baird, (HU, Coues, Dali, 
and Ridgway, the result of which was to make 
connections with the Smithsonian Institution 
which, with later connections made with the 
U. S. Bureau of Fisheries, were to give him 
unusual opportunities for the faunistic and 
taxonomic work on American fishes that soon 
resulted in making him the first American au- 
thority in this field. 

In 1879 Jordan became professor of natural 
history in the University of Indiana. He taught 


botany, zoology, physiology and geology. 
This was only forty years ago. Now Indiana 
has a department of botany with one professor 
and three associate professors, a department 
of zoology with three professors and one as- 
sistant professor, a department of physiology 
with one professor and one assistant professor, 
and a department of geology with two pro- 
fessors, one associate professor and two as- 
sistant professors. 

In 1880 Dr. Jordan made his first trip to 
California and the Pacific Coast. The first of 
his many trips to Europe was made in 1879. 
On January 1, 1885, he became president of 
Indiana University. In 1891 he was chosen 
by Senator Leland Stanford and his wife, the 
founders of Leland Stanford Junior Universi- 
ty, to be its first president It was a privately 
endowed university established, under extrar 
ordinary conditions, on the west shore of the 
long southern extension of San Francisco Bay, 
about thirty miles south of the eity of San 
Francisco, in the middle of a great grain and 
stock ranch where fast trotting horses were 
being bred. Dr. Jordan had been recommended 
to the Stanfords for this position by Andrew 
D. White of Cornell. 

So much, and perhaps too much for the fair 
balancing of this review, concerning the events 
in Dr. Jordan’s life recorded in the first half of 
the first volume of the “Days of a Man.” But 
the events of the days from 1881 to the present, 
told in the remaining three quarters of the 
book, are more familiar to us. They need no 
such detailed cataloging. It is in these thirty 
years of never abated activity as educator, sci- 
entist and publicist, that Dr. Jordan won his 
present national and international reputation. 
From 1893 on I have known him intimately, 
admiringly, reverently. I have been privi- 
leged to work with him in classroom and field, 
and to play with him in mountains and tropic 
islands. His active brain, ever driving him 
and all of us around him to constant effort; 
his freedom from convention and hampering 
tradition ; his intelligent progressivism ; his high 
honesty to his high ideals; his saving grace of 
humor; his active sympathy with all aspiring 
youth; his philosophic grasp of the qne es- 
sential, truth, as a basis for all philosophy of 
action; all these traits explain his achievement 
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as “naturalist, teacher and minor prophet of 
democracy.” He has been great in all these 
characters. 

The story of his highly successful develop- 
ment, in the face of seemingly insuperable ob- 
stacles, of Stanford University; of his con- 
tributions to internationalism by his services 
as official representative of the United States 
in connection with the solution of the fur seal 
problem and as unofficial but powerful repre- 
sentative of this country on many visits to 
Japan, Australia, and Europe; his consistent 
struggle against the Gods of War through a 
period where these Gods had their way with 
mankind; the stories of all theBe are illuminat- 
ingly told in the “Days of a Man.” They are 
all inspiring; they all point the way toward 
human advancement; they all make one eager 
to go and try to do likewise. The “Days of 
& Man” is a good book for youth to read, and 
a good book for men and women, eager to help 
in the progress of humanity but occasionally 
discouraged by their hard contacts with the 
inertia and sordidness of much of our govern- 
mental and educational politics, to have con- 
veniently at hand from which to draw new 
encouragement and determination. 

Vernon Kellogg 

National Research Council 
Washington, D. C. 


SPECIAL ARTICLES 
USE OF THE CARBON DIOXIDE FREEZING 
ATTACHMENT ON THE ROTARY 
MICROTOME 

Several years ago in the Botanical Gazette 
(Voi. 63, pages 236-239, 1917) Professor N. L. 
Gardner described a method for securing sec- 
tions of various plant objects easily, quickly, 
and in large numbers by means of a brine- 
cooled microtome stage mounded on & rotary 
microtome. This apparatus has proven par- 
ticularly useful in preparing sections of fresh 
leaves, or other living plant objects containing 
Httle woody tissue, for study by students in 
general botany. When sections prepared by 
this method are examined within an hour or 
two of cutting, the cells show no evidence of 
injury from the short exposure to low tempera- 
ture. They appear to be in all respeots equal 
to fresh free hand sections and are superior 


in that they are complete and much thinner 
than those usually secured by hand sectioning. 

There are two serious disadvantages, how- 
ever, in using this method in preparing sec- 
tions for a large class. First, the preparation 
of the ice, its mixture with salt, and the charg- 
ing of the containers which deliver the brine 
to the freezing chamber are rather arduous and 
time consuming tasks and second, if labora- 
tory classes are spread over four or five days 
each week it is necessary either to charge the 
apparatus with ice and salt on several occa- 
sions in order that fresh sections may always 
be available or to use sections which have been 
cut for several days. Such sections are en- 
tirely unsatisfactory even if kept on ice. 

It had occurred to the writer that, in place 
of the brine freezing attachment, a carbon di- 
oxide freezing attachment might be connected 
to a rotary microtome and that thus both of the 
disadvantages mentioned might be avoided. 
The only objection which presented itself was 
that the short metal tube of the carbon dioxide 
attachments furnished by the dealers in micro- 
tomes might prove so rigid as to interfere with 
the free movement of the microtome stage on 
the rotary microtome and thus cause consider- 
able irregularity in the thickness of the sec- 
tions and perhaps injure the microtome. To 
avoid this the tube of a Spencer Carbon Di- 
oxide Freezing Attachment was separated from 
the threaded connections for the C0 2 tank and 
microtome stage, and in its place was brazed 
a ten-foot length of one quarter inch, a one 
thirty-secondth inch wall copper tube such as 
may be secured for a small sum from any 
dealer in automobile garage supplies. The 
greater length of this copper tube and its some- 
what greater flexibility permitted such freedom 
of movement of the freezing chamber that the 
latter could be safely attached to the rotary 
microtome and sections Of uniform thickness 
could be secured. This application of carbon 
dioxide freezing to the rotary microtome has 
proved entirely satisfactory and much more 
economical than brine freezing except where 
cutting is to be continued without interrup- 
tion over a period of three or four hours. 

With the rotary microtome and CO, freez- 
ing attachment set up in the preparation room 
adjoining the elementary laboratories it is now 
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possible for an assistant within five or ten 
minutes to prepare the material, freeze it, and 
eut enough sections for several hundred stu- 
dents. With very little expenditure of time 
and energy fresh sections can be provided for 
all laboratory classes. 

The material is frozen in a small quantity 
of relatively thick gum arabic solution. The 
temperature which must be used to convert this 
mucilage into a firm supporting mass is ap- 
parently not sufficiently low to cause visible 
injury to living plant tissues by freezing. 

A feature which adds much to the conveni- 
ence of the method is the use of a small wood- 
en block, described in Professor Gardner’s ar- 
ticle. This block is so cut away on one side 
as to form with the microtome knife to which 
it is fastened by means of a wire clamp, a 
chamber into which the sections fall as they are 
cut from the frozen mucilage mass. The cham- 
ber is partly filled with water, the contact of 
the block with the knife is made water tight 
by means of a thin layer of vaseline. When 
cutting is completed the sections may be easily 
poured from the chamber with the water. 

It is perhaps not superfluous to add that 
sections thus cut are given to the student for 
study only after he has cut and examined free 
hand sections of the same material. 

Richard Holman 

University op California 


THE AMERICAN MATHEMATICAL 
SOCIETY 

The two hundred and twenty-seventh regular 
meeting of the American Mathematical Society 
was held at Columbia University, New York 
City, on Saturday, February 24, extending 
through the usual morning and afternoon ses- 
sions. The attendance included thirty-five 
members of the society. 

The secretary announced the election of 
twenty-six persons to membership, and the en- 
trance into the society since the annual meeting 
of seven additional members of the London 
Mathematical Society under the reciprocity 
agreement 

At the meeting of the council, the secretary 
announced the appointment by President 
Veblcn of a committee on endowment, with 
Professor J. L. Coolidge as chairman. A com- 


mittee on arrangements for the summer meet- 
ing at Yass&r College was appointed consisting 
of Professors H. S. White (chairman), G. M. 
Conwell, E, B. Cowley and L. D. Cummings 
and the secretary. Professor E. V. Hunting- 
ton was appointed representative of the 
society in the Division of Physical Sciences of 
the National Research Council for the period 
of three years beginning July 1, 1923. 

The following papers were read before the 
society at this meeting: 

Circular plates of constant or variable thick- 
ness; C. A. Garabkdian. 

Permutable rational functions : J. F. Ritt. 

The maximum number of cusps of a space 
curve: T. R. Holloroft. 

Theory of the octavic : A. M. Whelan. 

Analogy between electromagnetic field and 
analytic function: G. Y. Rainioh. 

The existence of closed geodesics on surfaces . 
Preliminary communication: J. W. Alexander. 

The asymptotic expansion of the functions 
W ^ (s) of Whittaker: F. H. Murray. 

Some geometric applications of symmetric sub- 
stitution groups: A. Emch. 

A property of Haar's system of orthogonal 
functions: J. L. Walbh. 

The Memann ad joints of certain completely 
integrable systems: C. A. Nelson. 

Intermediate curvatures in Memann space: 
E. Kasner. 

Concerning the common boundary of two or 
more regions: G. A. Prxirrza. 

Some theorems on insolvable groups: L. Wkis- 

NER. 

Values in terms of Bernoulli and Eulerian num- 
bers: I. J, SCHWATT. 

On the reduction of differential parameters in 
terms of finite sets. Preliminary report: O. E. 
Glenn. 

A new form of Stirling r s interpolation formula: 
G. Rutledge. 

On the angle between two curves in V % : 
J, Lipka. 

On the accessibility of the boundary of a do- 
main: B. L. Wilder. 

Determinantal relations based on a matrix 
whose elements fall into two classes: h, H. Rick. 

Maximum modulus of some expressions of lim- 
ited analytic functions: 8, Kakeya. 

The society will meet at the University of ’ 
Chicago April 13-14 and at Columbia Univer- 
sity April 28. 

R. G, D. Richardson, 
Secretary 
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RESEARCH IN THE MEDICAL 
SCIENCES 1 

The medical sciences may be defined as in- 
cluding those secondary sciences which con- 
tribute directly or indirectly to preventive and 
curative medicine and to public health. In 
common with other sciences the medical 
sciences have both theoretical and applied as- 
pects, and research is the underlying princi- 
ple of all knowledge and advance in both. 
Research and theory are interdependent, theory 
underlies practice, and practice at its best 
continues to utilize and to stimulate and ac- 
complish research. Research after all simply 
reflects a state of mind; that state of mind 
that is not satisfied with the acceptance and 
application of an alleged group of facts but 
that insists on personal verification and ex- 
tension thereof. This questioning and itching 
type of mind is in its highest reaches inborn, 
but its cultivation is not only possible in nor- 
mally equipped individuals, but would seem 
essential for the proper fulfillment of a life on 
the level of a profession. 

•THE KIEL!) 

The medical sciences afford fields of research 
which yield results comparable to those that 
accrue from the other sciences — -happiness 
through intellectual gratification, opportunity 
for human service and a livelihood. It is true 
that the secondary sciences that are grouped 
as medical are less exact than the older funda- 
mental sciences in the sense that they are 
younger, less fully formulated and more com- 
plex. The last feature alone suffices to as- 
sure an even wider range of intellectual grati- 
fication than do those sciences that enjoy 
greater technical accuracy. To many the pro- 
longation of life and the mitigation and pre- 
vention of physical suffering is the highest 
form of human service. A livelihood is now 

l This article is one of a series on “Oppor- 
tunities for a career in science” that is being 
prepared for the Division of Educational Rela- 
tions of the National Research Council. 
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assured even to the teacher and investigator 
of medical theory. It is n matter of pride 
to medical scientists that discoveries in their 
Held which are frequently of the most far reach- 
ing human importance can never, from the 
ethics of the profession, be utilized for personal 
pecuniary gain. Ilf one is drawn to the more 
practical aspects of applied medicine, whether 
in the laboratory or at the bedside, an often 
generous, though seldom large, financial return 
is possible, coupled with opportunity for great 
and personal human service. Investigation may 
still continue under these latter conditions, 
although it is less likely to flourish. 

THE RELATION or THE MEDICAL SCIENCES TO TJTE 
PRACTICE OP MEDICINE 

There is still a common misapprehension 
t-luil the medical sciences are formulated and 
advanced entirely or for the most part, by 
practitioners of medicine. In the middle ages 
physicians begun to be dissatisfied with the 
explanations of the structure and function of 
the human body and of the nature of disease 
that had been handed down from Galen and 
Hippocrates. Certain radicals like Paracelsus 
began to ask themselves questions about these 
matters, to review the evidence in person, and 
to arrive at conclusions by a process of reason- 
ing. Ratiocination in turn gave way to the 
methods of direct observation, and finally cer- 
tain fundamental truths, as, for example, the 
circulation of the blood (Harvey) came to he 
worked out not by taking advantage of chance 
occurrence in the sick or well, but by deliber- 
ately planned experiments on living animals. 
The physician still remains the one most con- 
cerned in knowing the natural conditions of 
structure and function in the animal body, and 
particularly such modifications of them as oc- 
cur in disease. Each year the physician has 
behind him a greater body of determined facts 
which enable him to understand and to modify 
the processes which he sees going on in his 
patients. Indeed, the body of facts on which 
his expert skill rests has become so great that 
his life becomes a frantic attempt to keep up 
with those advances which he may utilize ad- 
vantageously in the treatment of disease. The 
increase of specialization in medicine means 
simply that the physician has realized that to 
be most effective he must focus his attention 


on certain types of disease or on certain lo- 
calizations of disease in the body. The prac- 
titioner still sees best the gaps in present 
knowledge that, if filled, would enable him to 
understand and to counteract those manifesta- 
tions of disease by which be is confronted. 
But the filling of these gaps with those new 
facts on the basis of which the practitioner 
acts has often been and is increasingly be- 
coming a function of yet other groups of 
specialists whose interests lie in the imper- 
sonal study of animal struct ure and function 
in health and disease, apart from any prae- 
tieal application that may follow such infor- 
mation. It requires a lifetime of endeavor 
to acquire tin* technique requisite for the mod- 
em investigation of a new problem, let us say, 
in the normal or vitiated chemistry of the 
human body. This means that increasing 
numbers of anatomists, physiologists, biochem- 
ists, bacteriologists, parasitologists, immunolo- 
gists, pathologists and others have come into 
being, whose daily life is occupied not with 
the care of the sick but with the study of con- 
ditions underlying such care. This specializa- 
tion in each of the numerous medical sciences 
is merely it further manifestation of the ad- 
vantageous division of labor. 

THE TRAINING OF MEDICAL RESEARCH WORKERS 
Workers in these underlying atul more theo- 
retical fields of medicine are engaged in in- 
creasing numbers not alone in eliciting new 
facts of eventual value in the progress to medi- 
cine but in carrying out for practitioners those 
diagnostic procedures which their particular 
branch of science has developed. The career 
of these workers in the laboratory sciences, 
therefore, include not only research and teach- 
ing but routine practice. The question now 
arises as to how those who choose careers in 
the medical sciences are actually being trained 
for their work and, indeed, what method of 
training is the best. The profession of medi- 
cine is at least moderately endowed with guild 
consciousness. The physician has at times 
been somewhat disturbed to find that the prob- 
lems on the solution of which his art depends 
are being solved by those who have failed to 
follow in his footsteps through a course in 
medicine and through contact with the sick* 
The physicians of France at first vigorously re- 
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mated the fact that Pasteur, a mere chemist, 
offered certain indisputable proofs of the para- 
sitic nature of the infectious diseases in man 
and animals. Even Koch, who with Pasteur 
founded the modem soienoes of bacteriology, 
and himself a practitioner of medicine, made 
vigorous strictures on Pasteur's claim to have 
succeeded in preventing splenic fever (anthrax) 
in cattle, in view of the latter's lack of train- 
ing in comparative pathology and veterinary 
medicine. But, fortunately, advance in science 
is not dependent on a pattern of training. 
The prepared and particular mind at work 
on a given problem remains the essential ele- 
ment in its solution. The chemist continues 
to be the man best fitted to attack a problem 
of chemistry, whether that particular problem 
in chemistry relates to structure of the atom or 
the metabolism of the diseased human body. A 
physician may, to be sure, be somewhat of a 
chemist, but it has become increasingly more 
difficult for one to remain an essential con- 
tributor in several scientific fields. 

An attempt is made in the accompanying dia- 
gram to show the relations of the fundamental 
sciences of curative and preventive medicine 
and of public health to the medical sciences. 
The two enclosing circles show the respective 
fields for which graduate training as exem- 
plified in higher degrees fits a prospective stu- 



dent. The difference in size of the circles is 
designed to indicate the fact that there are 
actually more scientific subjects of direct or 
indirect value to medicine for which a Ph. D. 
degree can and does fit a student than does the 
regulation medical training. Even in the prac- 
tical fields of curative and preventive medi- 
cine the non-medical graduate is gradually 
bearing more and more of the burden, here 
subordinate, to be sure, to the predominating 
care of the sick. 

To be concrete, the Doctor of Philosophy in 
the appropriate field may be and actually does 
become the Professor of Anatomy, Physiology, 
Biochemistry, Bacteriology, Pharmacology and 
probably in the near future Pathology, It is 
needless to say that he makes contributions to 
each of these subjects and even with less ad- 
vanced training (M. S.). In the practical 
fields we have, in addition to non-medical social 
workers, statisticians and nurses, non-medical 
administrators of hospital and public health 
enterprises, at least in lesser positions. No 
one would dream of looking for a sanitary en- 
gineer among medical graduates, and even non- 
medical epidemiologists have been utilized. 

This growing importance of non-medical 
scientists in more or less purely medical sub- 
jects is in part due to the law of supply and 
demand. Doctors of Medicine are too few, 
their training too long and expensive, to ex- 
pect that many of them will fill the less re- 
munerative positions, which theory affords as 
compared with practice. And apart from pe- 
cuniary regard, the personal human touch, the 
joy of direct human service which fortunately 
appeals to the majority of mankind, leads 
most graduates in medicine into the practical 
field. And, then, it must be confessed that in 
some respects the non-medically trained man 
is often better fitted both as a teacher and 
investigator than the medical graduate to for- 
ward the medical sciences. 

To be specific, what course would we lay 
out for a recent graduate of a university (A. 
B.) who had taken a course in general bac- 
teriology in his sophomore year, had later been 
permitted to take the regular course in medical 
bacteriology and who now plans to make bac- 
teriology in its medical aspects his life's work? 
Should he proceed through the regular medical 
course for a period of five years to the medical 
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degree, or should he proceed through a shorter 
period of from three to four years to the Ph. 
D. in Bacteriology 7 If he is so advised and 
follows the first plan he will on graduation 
in medicine, and after a required interne serv- 
ice in medicine and surgery, have a general 
idea of human disease problems and the gen- 
eral relations of bacteriology to them; he will 
thereafter, however theoretical he may become, 
be able to stand unabashed in the presence of 
a patient and discuss symptoms with bis clin- 
ical colleague, but he will be but little better 
as a bacteriologist than he was four years be- 
fore, and, unfortunately for his first love, he 
will in all probability have long since ceased 
to wish to become one. As a successful Ph. D. 
on the other hand, our student will have dem- 
onstrated two years earlier his ability as an 
independent research worker in bacteriology, 
he will have made the first steps in a teaching 
career and he will have added something to 
the sum of human knowledge in his field. For 
better or worse the latter man is a recruit to 
the science he has chosen, but from the per- 
sonal standpoint he is a recruit with a handi- 
cap in the eyes of his henceforth medical col- 
leagues which he can live down only by su- 
perior ability. Such choices must after all 
remain for the individual to make and should 
and will be made in the light of what he in- 
sists on doing. At least it should be clear that 
s research career in the medical sciences, is 
open both to medical and non-medical gradu- 
ates. 

OPPORTUNITIES FOR RESEARCH 
The opportunities for these research careers 
in medical science are now present in many 
places, admixed with more or less responsi- 
bilities of a more defined or routine sort, as 
teaching, which is a stimulus to research, diag- 
nosis, which by the clever mind in its most 
routine forms takes an investigative trend, and 
administrative duties. Research institutions 
exist for the pure investigation of any or of 
some particular medical problem. The univer- 
sities, fortunately for their teaching, remain 
the fostering places of pure research while 
affording the constant human stimulus of con- 
tact with fresh young minds. Public health 
laboratories, municipal, state and federal, while 
largely administrative in function, always under 


wise guidance, afford research opportunities 
and, indeed, present the latest, most urgent, 
and, frequently, most interesting problems. 
Even hospital laboratories with predominating 
routine duties are recognizing the need of in- 
cluding research possibilities in order to se- 
cure a really competent personnel. 

Repetition of a procedure that has been 
mastered is the path of least resistance, and 
when followed by more and more flattering ad- 
ministrative responsibilities with opportunity 
for human contact, leads in the career of many 
to a languishing of research. Research is rec- 
ognized as a stepping stone to preferment and 
is frequently utilized for this purpose alone; 
something is accomplished even in this way 
to the benefit of the individual and the science. 
The greatest investigators are probably seldom 
lost in spite of difficulties that are put in their 
way and the seductive paths that lure them, 
but the rank and file of minor contributors is 
essential. A determination to start a career 
which shall include research and opportunity 
for its accomplishment do not suffice. An en- 
couraging and never-failing belief in the es- 
sential necessity for research, a scholarly at- 
mosphere, should surround the majority of 
beginners. Such an atmosphere usually occurs 
in the universities and in research institutions 
and only occasionally elsewhere. 

Frederick P. Gat, 
Chairman 

Division or Medical Sciences, 

National Research Council 


“THE FRIENDLY ARCTIC’ 

There appeared in Science for July 7, 
1922, an article by Diamond Jenness, entitled 
“The Friendly Arctic.” In this article Mr. 
Jenness is spokesman for those members of 
one of the subdivisions of my 1913-1918 expe- 
dition who caused the disturbance which in 
newspaper controversy has since come to be 
known as “the Collinson Point Mutiny” and 
which is described in Chapter XIII of my 
book, “The Friendly Arctic.” I am informed 
that a reply to Mr. Jenness will be published 
in Science by two of the loyal members of 
the expedition, Burt M. McConnell, now one 
of the editors of the Literary Digest, and 
Harold Noice, who is now in New York work* 



March 90, 1928] 


games 


369 


in g up the results of his siac years in the polar 
regions, two years as member of my expedition 
and four years conducting his own expedition 
in Coronation Gulf. 

I have heretofore refused to reply to any 
newspaper attacks, preferring to rest my case 
on the vote of thanks of the Canadian govern- 
ment, the preface to my book written by the 
prime minister of Canada, and on the action 
of the Explorers Club of New York, the Amer- 
ican Geographical Society, the National Geo- 
graphic Society and the Minister of Mines of 
Canada, to all of whom the charges made by 
Mr. Jenness have been submitted together with 
numerous other charges. The replies were as 
follows: After consideration of the charges, 
the Explorers Club elected me to its presi- 
dency; the American Geographical Society 
gave me their Daly Medal; the National Geo- 
graphic Society awarded the Grant Squires 
prize to “The Friendly Arctic”; the prime min- 
ister of Canada moved a vote of thankB which 
was passed on January 21, 1921 (nearly seven 
years after the charges against me were first 
circulated at Ottawa) ; and the minister of 
mines (the head of the department in which 
Mr. Jenness is employed) declined to investi- 
gate written charges submitted by Mr. Jenness 
and four or five of the men who bad been in 
the section of the expedition that disobeyed 
instructions. 

Since these attacks continue in spite of offi- 
cial action by scientific bodies and by the 
Canadian government, I shall now take notice 
of them to the extent of publishing in the ap- 
pendix to the next edition of “The Friendly 
Arctic” the charges submitted to the various 
scientific institutions and to the Canadian gov- 
ernment together with the full text of the docu- 
ments showing the action of these societies. 
I shall also publish the full text of the orders 
of the expedition from which Mr. Jennes§ has 
made the garbled quotations published in 
Science for July 7, 1922. 

Mr. Jenness attacks Dr. Pearl on two gen- 
eral grounds— his incapacity to judge of a 
work on polar exploration, and his ignorance 
of government documents other than those pub- 
lished in “The Friendly Arctic.” Dr.' Pearl's 
standing as one of the leading scientific men of 
the United States is too well known to readers 
of Science to need comment here. As to famil- 


iarity with polar conditions, Dr. Pearl himself 
states his ease so clearly in the review that 
further comment is superfluous. But as to his 
alleged unfamiliarity with the documents of 
the expedition, I can say something here that 
may enlighten Mr. Jenness and interest any 
one who wants to form an opinion on this case. 
It happened that Dr. Pearl spent the summer 
of 1920 within half a mile of the place where 
I was engaged upon the final revision of “The 
Friendly Arctic,” During that summer and 
previously, I had an extensive correspondence 
with Sir Robert Borden, who had been prime 
minister of Canada during the entire course of 
my expedition. Although the correspondence 
was not intended for publication, it was not so 
private that it might not be shown to my inti- 
mate friends. Dr. Pearl, therefore, saw the 
parts of the manuscript dealing with the Col- 
linson Point mutiny, which had been read by 
the prime minister himself, and he saw the 
prime minister's signed comments on this part 
and the signed text of the preface which the 
prime minister wrote for “The Friendly 
Arctic.” Instead of being, as Mr. Jenness 
alleges, unaware of the disapproval of my 
work by the Canadian government, he was, as 
a matter of fact, aware of the approval of 
that work by the Canadian government — for 
surely the written approval of the prime min- 
ister who was in charge during the entire expe- 
dition is the approval of the government. If 
employes of the government, such as Mr. 
Jenness, dissent, they do so on personal or 
scientific grounds and without any right to 
apeak for the government which employs them. 

VlLHJAUMUR STEFANSSON 

In Science for July 7, 1922, there appeared 
an article by Diamond Jenness under the title, 
“The Friendly Arctic.” It was ostensibly an 
attack upon Dr. Raymond Pearl and his review 
of “The Friendly Arctic” (in Science for 
March 24, 1922), but really an attack upon 
the book of that title and upon its author, 
Vilhjalmur Stefansson, the commander of the 
Canadian Arctic Expedition of 1913-1918. To 
any one who has wad the book carefully or 
who knows either Pearl or Stefansson the 
Jenness attack will seem to need no reply. So 
at least it seemed to the writers of this article. 
But it now appears that many readers of 
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Science are really accepting the Jenness 
attack as (1) fair, (2) truthful and (3) re- 
flecting the attitude of the government at 
Ottawa. Accordingly we have decided to reply 
to it under those three heads. 

First, the parties to the dispute should be 
introduced. 

Diamond Jenness was attached to that sub- 
division of the Canadian Arctic Expedition 
which “mutinied” against Stefansson’s com- 
mand. This “mutiny” is fully, fairly and (we 
think) too leniently described in “The Friendly 
Arctic.” Jenness was absent when the “Col- 
linson Point Mutiny” actually took place and 
did not see Stefansson after that (March, 
1914) at any time during the remaining four 
years of the expedition. He heard about the 
‘‘mutiny,” therefore, only from those who had 
opposed Stefansson — presumably a colored 
view. 

Burt McConnell and, Harold Noice both be- 
long to the part of the expedition that was 
faithful to the commander and that helped 
him carry out the work which Jenness criti- 
cizes. Having been loyal to the expedition and 
faithful in our duties, we now defend Ste- 
fansson quite as logically as Jenness attacks 
him. 

McConnell was Stefansson’s secretary from 
the time the expedition assembled in 1913 until 
about a month after the “mutiny,” and took 
part in the early stages of the 1014 ice journey 
(the one which the Dr. Anderson faction — now 
defended by Jenness— tried to prevent Ste- 
fansson’s making; the one on which he was 
given up as dead for a year by the expedition 
and the world in general, except a few, in- 
cluding McConnell). The lady who is now 
Mrs. McConnell had been Stefansson^ secre- 
tary during the organization of the expedition. 
McConnell is, in some respects, as well in- 
formed, therefore, as Stefansson himself on 
incidents which occurred in Victoria and Nome 
months before and which led indirectly to the 
“mutiny.” He also knows what happened then 
at Collinson Point and just thereafter. 

Harold Noice accompanied Stefansson on 
two of his longest ice journeys — those of 1915 
and 1916. He is therefore qualified to say 
whether Stefansson describes correctly in “The 
Friendly Arctic” his method of “living off the 
country” and whether it is Jenness (in 
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Sgtenob for July 7, 1922) or Pearl (in 
Science for March 24, 1922) who misunder- 
stands and misrepresents Stefanseon’s deeds 
and views. 

Of the three issues raised by Jenness we 
shall consider first whether he expresses or 
represents the position taken by the Canadian 
government. Jenness seeks to have the reader 
make that inference by heading his article with 
“Published by permission of the Deputy Min- 
ister of Mines.” Those familiar with govern- 
ment routine will know, however, that this does 
not signify that the Deputy Minister is for or 
against Stefansson, or has taken sides at all. 
It merely shows he gave Jenness (an employee 
of his dep&rment) such permission to publish 
as Stefansson himself, Btorkerson and other 
members of the expedition frequently sought 
and received from their respective superiors 
while they were in government service. 

That the Canadian government has per- 
mitted Btorkerson (who is for Stefansson) and 
Jenness (who is against Stefansson) both to 
publish shows nothing but a liberal attitude in 
permitting free speech. But the government 
has other ways of recording its position and 
has done so very decisively. 

Canada had two prime ministers during Ste- 
f&nsson’s service. Sir Robert Borden was 
premier while the expedition was in the field, 
and Mr. Arthur Meighen when “The Friendly 
Arctic” was published. Sir Robert read the 
entire manuscript of “The Friendly Arctic” 
before it went to press, and the part dealing 
with the “mutiny” he read over again in galley 
proof before he wrote the preface. He knew 
what the rumors being circulated by the “mu- 
tineers” were. If the reader will turn to Sir 
Robert’s preface he will find that those rumors 
are answered by the premier, though he does 
not mention them. It is apparent that no en- 
dorsement by a government could he stronger 
than that which the (at that time) premier of 
Canada gave to Stefansson in his preface to 
“The Friendly Arctic.” 

But the rumors against Stefansson continued 
being industriously circulated at Ottawa, where 
Dr. Anderson, Mr. Jenness and other members 
of the expedition reside. It was perhaps as 
much to set them at rest as to show the gov- 
ernment’s gratitude for important work well 
done that the next premier of Canada, Mr. 
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Meigben, moved a vote of thanks of the Cana- 
dian nation on January 21, 102L At the end 
of a long and laudatory summary of Ste- 
fansson’s work, the document closes: 

The committee, on the recommendation of the 
Bight Honourable the Prime Minister, and in 
view of these considerations, advise that in recog- 
nition and appreciation of his distinguished 
services the thanks of the government of Canada 
be formally extended to Mr. Stefansson, 

Sir Robert Borden’s endorsement of Stefans- 
son is available in any library as the preface 
to “The Friendly Arctic”; a copy of the vote 
of thanks can probably be secured free by any 
one who writes to the Undersecretary of State 
at Ottawa asking for Privy Council Docu- 
ment No. 2887 for January 21, 1921; an ar- 
ticle by Jenness implying that Stefansson dis- 
obeyed government instructions, mismanaged 
the expedition, and is not endorsed by the 
government of Canada is available in the files 
of Science under date of July 7, 1922. It 
might be interesting to read and compare the 
three documents and then decide whether Jen- 
ness speaks for the government or whether its 
two premiers do. 

Under the heading of whether Jenneas is 
fair in his Science article we might ask the 
reader to check up on his quotations from 
Stefansson’s writings and decide whether he 
does not in many cases select them so as to 
convey the opposite meaning of that intended 
by Stefansson. Take, for instance, the in- 
sinuation that Stefansson claims to have 
originated the method of living off the coun- 
try and Jenness’ citation of Rae as having 
done so long before. But in his “My life with 
the Eskimo” (pp. 304-305)), published in 1913, 
Stefansson says clearly that Rae lived by 
hunting, and praises him as a pioneer. Jen- 
ness, therefore, merely corroborates what 
Stefansson had said nine years earlier, al- 
though the general tenor of his article would 
lead the uninformed to believe he is disprov- 
ing something Stefansson has asserted. 

The most fundamental unfairness of the 
Jenness article to Pearl and Stefansson is that 
he very cleverly confuses one exploring method 
borrowed and improved upon with another 
which Stefansson originated, and trice to show 
he originated nothing by giving one name to 
two very different things. Stefan sson’s agree- 


ment with certain authorities on the one head 
and his disagreement with all authorities on the 
other is so clearly stated in Chapter XXII of 
“The Friendly Arctic” that no one can mis- 
understand. Stefansson had used for four 
years, with success, R&e's method and that of 
the Eskimos of hunting on or near land. But 
neither Eskimos, arctic whaling captains, ex- 
plorers, nor geographers believed he would find 
sufficient animal life hundreds of miles from 
land in the Beaufort Sea to use there a sim- 
ilar method. This was the central issue upon 
which the “Coilinson Point Mutiny” against 
Stefansson was based, and the chief reason 
why Stefansson was later given up for dead. 
When the insubordinate members of the ex- 
pedition had failed to prevent his starting out 
on the sea ice with a plan of living a year by 
hunting, the story of his death arose because 
he did not return inside three months, for it 
did not seem to any but a small minority of his 
friends that there was any chance of his hav- 
ing found game to live on. 

Jenness tries to confuse the reader with 
thinking there was and is a dispute as to who 
originated the method of living by hunting on 
or near land. That was invented by northern 
aborigines in prehistoric times. But few things 
called new are really more new than Sfcefans- 
son’s triumphantly established theory that suf- 
ficient game could be found under and on the 
ice far from land . 

Jenness, with much subtlety, tries to show 
that Pearl and Stefansson contradict each 
other, and that Stefansson contradicts him- 
self as to whether he really relied on the meth- 
od of living by forage. Any one who looks up 
the quotations and reads both them and their 
context will see there is no such contradiction. 
For instance, Jenness. quotes Stofansson : 
“Our own grub will be chiefly rice, fat and 
sugar,” and apparently wants the reader to 
infer that Stefansson was talking about a 
whole journey. Any reader of “The Friendly 
Arctic” knows better, and especially we who 
were with him know better. He was talking 
about the food with which we always filled 
our sleds on starting from a ship. This we 
ate as fast as we felt like until it was gone, 
for Ve had full confidence in getting game 
after the sun came back. The food we hauled 
was merely to enable us to get well started 
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on our long journey in the early spring before 
there was as yet enough hunting light. 

Take another instance : “Mr. Stefansson 
* * * wisely provided himself with three 
vessels loaded with all necessary supplies of 
pemmican, sugar, rice and other foods,” says 
Jenness, but he neglects to point out that those 
ships were hundreds and sometimes a thousand 
miles away from where we were traveling and 
living by hunting, and that they were largely 
occupied in supplying not Stefansson but Jen- 
ness and his associates. Some of the ships 
were carried off in Stefansson’s absence (when 
he was thought dead) by the Anderson- Jen- 
ness faction and against Stefansson’s written 
orders. Furthermore, all members of the Stef- 
ansson expedition know that most of the sup- 
plies carried on these ships were originally 
provided to feed their crews and those mem- 
bers of the scientific staff who operated near 
a ship base — not Stefansson and his explora- 
tory parties, who lived by hunting far away 
and used the ship supplies only when they 
were near the ships and when it happened to 
be less bother to do so than to hunt. 

It takes too much space to trace all the 
adroit misquotations of the Jenness attack. 
Those who have the inclination can do so in 
“The Friendly Arctic,” “My Life with the 
Eskimo,” and Stefansson’s other books. 

We now go on to a consideration of whether 
the Jenness paper does not pass over the bor- 
derline of being merely adroitly unfair and 
misleading into the domain of simple untruth- 
fulness. 

There was one part of the Jenness paper 
that astounded us. With all our knowledge of 
the extent to which misrepresentation has been 
carried in trying to gloss over the circum- 
stances relating to the “Collinson Point Mu- 
tiny,” we did not think Jenness or any one 
else would dare to misquote government docu- 
ments, especially those written by men still 
living. Accordingly, we were dumbfounded by 
the section of the Jenness article (p. 9 of the 
Science article) which purports to quote in- 
structions given by the Honorable G. J. Des- 
barats, Deputy Minister of Naval Service (who, 
by the order-in-council which governed the ex- 
pedition, was in charge of it on behalf o f the 
government) to the effect that Stefansson was 


not in full command of the expedition* We 
thought, for a moment, that these were some 
instructions hitherto not published. That 
seemed unreasonable. Mr. Stefansson, being 
himself unable to understand the basis for 
Jenness’s statement, wrote Mr. Desb&rats sub- 
mitting with his letter a copy of the Jenness 
article from Science. Mr. Deebarats’ reply 
to Mr. Stefansson we are permitted to quote. 
It is as follows: 

Deputy Minister's Office 
Ottawa 

1st August, 1922. 

I am in receipt of your letter of the 39th en- 
closing a clipping from Science which contains 
a letter from Mr. Jenness regarding your book, 
“The Friendly Arctic.” 

On reading the quotation from the official 
orders beginning at the foot of page 9, I was 
extremely surprised at the idea of my having 
written anything of the kind. On comparing the 
quotation with the text of the instructions I find, 
however, that the quotation is correct, only it is 
made up of three different paragraphs which «n 
the original are separated by pages of inetrac- 
tions . The sentences quoted , when gathered to- 
gether, as they are in Jenness** letter, give a 
different impression to that which they were in- 
tended to convey, or did convey when read to- 
gether with the rest of the instructions. 

There can be no doubt of the government’s in- 
tention to appoint you in command of the Cana- 
dian Arctic Expedition. The order in council 
authorizing the expedition states 4 * Mr. Stef- 
ansson to have full responsibility, and to have 
the choice of the men going on the expedition 
and of the ship, provisions and outfit needed for 
the trip”’ 

The instructions which I issued to you and from 
which Mr. Jenness takes his quotations are equally 
clear. They state, “The expedition will be under 
your personal direction and control, and you will 
give general directions to the various leaders of 
parties, as may be required.” 

The instructions which I sent out were always 
addressed to you. Instructions to Dr. Anderson 
were given to him only in your absence on your 
long exploring trip. 

(Signed) G. J. Desbaxats, 
Deputy Minister of Naval Service 

Disobedience of orders on a polar expedition 
is as serious a thing as disobedience in time of 
war. In both cases men’s very lives depend on 
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the loyalty and discipline of their companions. 
It is easily understood, therefore, that those 
who disobeyed will leave no stone unturned in 
attempting justification or extenuation. It is 
difficult to see, however, why they keep nagging 
until they drive into breaking silence us who 
know disagreeable things about them which 
Stefansson has left untold. But they at least 
have courage — to write from Ottawa misquota- 
tions of Ottawa officials and to assert (in the 
face of a vote of thanks from the Canadian 
nation and the endorsement of two prime min- 
isters) that Stefansson did not have the sup- 
port and does not now command the confidence 
of the Canadian government. 

Of course the two premiers named are no 
longer in office and a new government has 
taken their place. Thinking, apparently, they 
might have better success with the new officials 
the Anderson-Jenness faction of the expedition 
lodged with the Minister of Mines in March, 
1922, certain charges against Stefansson. 
These were dismissed by the minister, showing 
that the attitude of the present government 
does not differ from that of the preceding. 

There remain to be mentioned Mr. Jenness’s 
insinuations that Dr. Pearl is ignorant of 
Arctic conditions. Mr. Jenness can hardly say 
the same of us (Noice, at least, has been in the 
Arctic six years against three for Mr. Jenness). 
It is curious, then, that we find ourselves so 
uniformly in agreement with Dr. Pearl. Of 
course, Mr. Jenness may explain this by our 
well-known loyalty to Stefansson and our sup- 
port of him and his views. But we can simi- 
larly explain the Jenness attack by his well- 
known affiliation with the men who in 1914 
disobeyed Stefansaon's orders on the ground 
that his views were so wrong and his plaps so 
“unsound” that he was practically “crazy,” 
and that they were therefore “justified” in 
their disobedience. 

Now that the views they then thought crazy 
have been tested and found sound, now that 
the methods so bitterly criticized have been 
proved successful, would it not be better both 
for those who supported Stefansson and those 
who opposed him to stop squabbling and turn 
to more constructive things? 

Bubt M. McConnell 

Habold Noice 


NATIONAL RESEARCH FELLOW- 
SHIPS IN THE BIOLOGICAL 
SCIENCES 

To the series of research fellowships in 
physics, chemistry and medicine now being 
maintained by the National Research Council, 
with the financial support of the Rockefeller 
Foundation and the General Education Board, 
a new series in the biological sciences has just 
been added. This new series is made possible 
by a gift of $325,000 from the Rockefeller 
Foundation to be expended during the five- 
year period, July 1, 1923-June 30, 1928. This 
makes a total sum of $1,325,000 to be used 
by the council in the maintenance of post- 
doctorate research fellowships in the various 
scientific fields already noted. 

The new series of fellowships in the bio- 
logical sciences (including zoology, botany, 
anthropology and psychology) will be awarded 
to persons who have demonstrated a high order 
of ability, for the purpose of enabling them 
to continue research at suitable institutions, 
preferably in the United States. The person- 
nel, equipment and presumptive cooperation of 
institutions will be considered in determining 
the residence of the fellows. 

Purposes. The purpose of the National Re- 
search Fellowships in the Biological Sciences is 
the promotion of fundamental research in these 
subjects. This involves not only the imme- 
diate acquisition of more knowledge through 
research, but also the securing of a greater 
number of thoroughly trained investigators. It 
is hoped that the establishment of such fellow- 
ships may prevent the loss of research inter- 
est in the early poBt-doetorate years by the 
premature or excessive absorption of promis- 
ing investigators in teaching, and may also 
improve the conditions f6r research in the edu- 
cational and other scientific institutions of this 
country. 

The term educational or scientific institutions, 
as herein used, is not to be interpreted as re- 
ferring exclusively to colleges, universities and 
technical schools, but may include such insti- 
tutions as marine or fresh-water stations, 
museums, government bureaus or special re- 
search institutes. 

Stipends. Fellowship stipends are not in- 
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tended to compete with the salaries of teaching 
and industrial positions. They are calculated 
to provide comfortable living conditions for 
exceptional research students. They will be 
adjusted to family responsibilities, individual 
circumstances and needs. The basic stipend 
for first appointments will be $1,800. Appoint- 
ments of fellows are for twelve months and 
may be made at any time but usually so as 
to coincide with the beginning of the aca- 
demio year. 

Fellowship Regulations , Fellows are ex- 
pected to devote their entire time to research, 
except that during the college year they may, 
by written permission of the board, give a por- 
tion of their time, in general not more than 
one fifth (outside preparation included), to 
teaching of educational value to themselves, 
or to attendance on advanced courses of study. 
They may associate graduate students with 
their researches. They shall not engage in 
work for remuneration during the term of 
their appointment. 

Fellows are expected to submit to the board 
shortly before March 1 of each year a detailed 
report, in duplicate, on the progress of their 
work. They must also present an account of 
their research in form as for publication before 
termination of the fellowship. It is under- 
stood that all results of investigation by the 
fellows shall be made available to the public 
without restriction. 

The publications by a fellow of the results 
of the investigations carried on during the 
tenure of his fellowship must include a suit- 
able acknowledgment. When such publications 
appear the author is expected to furnish 
twelve copies of each paper to the secretary 
of the board of fellowships in the biological 
sciences, National Research Council, Washing- 
ton, D. C. 

Appointments are subject to the condition 
that when a fellowship has been accepted by 
the applicant, it will not be vacated within 
the year without consent of the board. 

Applications . Each application for a re- 
search fellowship in the biological sciences will 
be considered individually on its merits. Es- 
pecial attention will be given to the probability 
of meeting the purposes for which the fellow- 
ships were established. 


Fellows will be appointed for one year, but 
they may be reappointed at increased stipends. 

Applications must supply evidence of their 
research capacity, training and intentions* 
This will usually include the t following items: 

1. A doctor's thesis or its equivalent. 

2. Reports of other research work in printed 
or manuscript form. 

3. (a) Academic and personal record; 
(b) an outline of the proposed research pro- 
gram, including the institution at which it is 
planned to work. These items should be pre- 
sented on blanks which are provided by the 
secretary of the board. 

In addition to the foregoing, endorsements 
of responsible scientists, including estimates 
of the applicant’s qualifications, will be re- 
quired. These communications should be sent 
directly by the writers to the secretary of the 
board of fellowships in the biological sciences, 
National Research Council, Washington, D. C. 

Cooperation of Institutions . It is antici- 
pated that institutions at which fellows are re- 
ceived will waive fees and will extend the 
usual facilities and services accorded other re- 
search workers. 

Administration . The special funds for Na- 
tional Research Fellowships in the Biological 
Sciences will be administered by a board ap- 
pointed by the National Research Council. 
The board, as at present constituted, consists 
of the following persons: 

Frank R. Lillie (chairman), professor of 
zoology, University of Chicago, and chairman, 
Division of Biology and Agriculture, National 
Research Council ; H. H. Bartlett, profes- 
sor of botany, University of Michigan ; 
Raymond Dodge, professor of psychology, 
Wesleyan University, and chairman, Division 
of Anthropology and Psychology, National Re- 
search Council; C. E. McClung, professor of 
zoology, University of Pennsylvania; T. H. 
Morgan, professor of experimental biology, Co- 
lumbia tJniversity; W. J. Y. Osterhout, pro- 
fessor of botany, Harvard University; C. E. 
Seashore, professor of psychology, University 
of Iowa; E. L. Thorndike, professor of edu- 
cational psychology, Teachers College, Colum- 
bia University; and Clark Wissler, curator of 
anthropology, American Museum of Natural 
History. 
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The hoax'd is now ready to receive applica- 
tions £or these fellowships. All communica- 
tions should be addressed to the Secretary, 
Board of Fellowships in the Biological Sci- 
ences, National Research Council, Washing- 
ton, D. C. 

Vernon Kellogg, 
Permanent Secretary } N+ E . C\ 
Washington, B. C. 

SCIENTIHC EVENTS 
POPULATION OF THE UNITED STATES 
The population of the continental United 
States on January 1, 1923, was approximately 
110,100,000, according to an estimate an- 
nounced by the National Bureau of Economic 
Research. This showed an estimated gain of 
4,500,000 since the 1920 government census. 

These figures are necessarily preliminary, 
said the bureau, for the final census figures on 
births and deaths are incomplete after the end 
of 1920. Enough data is available, however, 
to show that since January 1, 1921, the rate 
of increase in population has been accelerated 
noticeably, the present rate approaching that 
of pre-war years. 

This more rapid gain in population has been 
brought about partly by increase in net mi- 
gration, but has been decidedly reinforced by 
a reduction in the death rate. At the present 
rate of growth the population at the 1930 cen- 
sus will reach 120,000,000. 

The estimates by half years are as follows; 

Year and Date; Population 

1920— January 1 *105,710,620 

1920— July 1 1 106,381,000 

1921— January 1 1106,821,000 

1921— July 1 $107,785,000 

1922 — January 1 $108,533,000 

1922— July 1 $109,184,000 

1923— January 1 $110,100,000 

* Census figures. 

t Final estimate by this bureau. 

$ Preliminary estimate. 

It is probable that the revisions to be made 
in all estimates, except that for January 1, 
1923, will be relatively alight. 

The census bureau has made its estimates 
of the population for the intercens&l years on 
the assumption that the rate of growth is the 
same as in the preceding decade. This process, 
which is termed a straight line extrapolation, 
has mainly its simplicity to commend it, for, 
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when applied, errors of considerable size grad- 
ually accumulate as changing conditions affect 
population growth. For example, the official 
method showed a population for January 1, 
1920, nearly two millions greater than that 
given by the actual census count on that date. 

The method of the National Bureau of Eco- 
nomic Research is also relatively simple. The 
number of births and deaths have been esti- 
mated for each half year and the increase of 
population due to excess of births over deaths 
has been calculated. This amount has been 
corrected by adding the excess of immigration 
over emigration for each half year. The popu- 
lation for June 30, 1910, has been estimated 
from a smooth curve, and figures have then 
been built up for each half year until the cen- 
sus of 1920. 

The estimate thus arrived at for January 
1, 1920, is in error by approximately half a 
million, or only about one fourth of the cor- 
responding error from the official method. 
The census work of the bureau has been under 
Dr. Willford I. King, formerly assistant pro- 
fessor of political economy of the University 
of Wisconsin. 

THE FAUNTHORPE INDIAN EXPEDITION 

President Henry Fairfield Osborn, of the 
American Museum of Natural History, received 
on March 21 a cablegram from Mr. A. H. Ver- 
nay, of the Faunfhoxpe Museum Expedition to 
India, announcing that he had been successful 
in securing two exceptionally fine rhinos, a 
male and female, through special permission 
from the Maharajah of Nepal, and that the 
party had also secured a pair of tigers and a 
bear. Thus far, however, efforts to secure 
specimens of the pink-headed duck have failed 
and Mr. Yernay believes this species to be ex- 
tinct, although further efforts will be made. 

President Osborn states that the acquisition 
of the rhinos is of the first importance, not 
only because these animals are rapidly dis- 
appearing, but also because the Indian rhino 
is the largest member of that family now in 
existence. 

Mr. Vernay’s decoded message states that 
great difficulty was experienced in reaching the 
hunting grounds and that success was possible 
only through the assistance rendered by the 


SCIENCE 



376 


SCIENCE 


[Vo u LVII, No. UU 


Maharajah, who provided elephants and coolies 
for transport and all the supplies necessary. 

The Faunthorpe Indian Expedition left the 
United States on the first of November, 1922, 
accompanied by Mr. John Jonas, a taxider- 
mist from Colorado. The party included a 
motion picture operator and an ornithologist. 
They started on their first shikari , or hunt, in 
February. Letters received from Mr. Vernay 
and Colonel Faunthorpe last week state that 
they have also secured fine representative speci- 
mens of the swamp deer, including a stag whose 
horns measure thirty-nine inches from tip to 
tip, with twelve points. The party has com- 
pleted the collection of material necessary for 
the cheetal, nilgai and swamp deer groups, to- 
gether with an excellent collection of birds. 
Other animals secured by the expedition are 
specimens of the Malabar langur. Mr. Ver- 
nay writes that these animals are very common 
in Bopal State where his camp was located, 
and added that it was with great reluctance 
that he shot any of these members of the mon- 
key family, because they made no attempt at 
defence or attack, but that while a number of 
them were feeding upon the vegetation about 
the camp, they would post sentries from among 
their number who would watch for their 
natural enemies, the tiger and leopard, and 
the sentry always proved an easy target. 

On March 22, it was the intention of the 
party to leave for Mysore to secure specimens 
of bison and elephants. They are sparing no 
efforts to obtain for the American Museum of 
Natural History the finest series of Indian 
mammals extant. All the material secured by 
the expedition is a gift of Colonel Faunthorpe 
and Mr. Vernay to the American Museum of 
Natural History and to the city of New York, 
and will form further definite bonds to cement 
the friendly relations now existing between 
England and the United States. 

THE EYESIGHT CONSERVATION COUNCIL 
OF AMERICA 

L. W. Wallace, executive secretary of the 
Federated American Engineering Societies, has 
been reelected president of the Eyesight Con- 
servation Council of America, which with the 
cooperation of engineers and educational au- 
thorities is carrying on a campaign to elimi- 
nate economic and physical losses due to poor 


eyesight in the schools and factories. Defec- 
tive vision as a source of industrial waste was 
revealed by the Hoover committee on elimi- 
nation of waste in industry, of which Mr. 
Wallace was vice-chairman. The section on 
conservation of vision was one of the notable 
features of the waste report. 

Additional surveys in factories and in 
schools have multiplied the evidence, it is 
stated, that 25,000,000 gainfully employed 
Americans are thus afflicted. Eliminating 
these conditions is becoming an increasingly 
important problem of engineering. Associated 
with Mr. Wallace as members of the board 
of directors and of the Board of Councillors 
of the Eyesight Conservation Council, accord- 
ing to the announcement of the election of 
officers for the coming year, are several promi- 
nent engineers, including: 

Professor Joseph W. Eoe, of New York Uni- 
versity, president of the Society of Industrial 
Engineers; Dr. Morton G. Lloyd, chief of the 
safety section of the U. S. Bureau of Stand- 
ards and vice-president of the American So- 
ciety of Safety Engineers; G. E. Sanford, of 
West Lynn, Massachusetts, past-president of 
the American Society of Safety Engineers. 

Professor F. C. Caldwell, of the department 
of electrical engineering, Ohio State University, 
who with Secretary of Labor James J. Davis 
is a recent addition to the governing bodies of 
the Eyesight Conservation Council, is engaged 
in important studies in illumination bearing 
upon the question of eye conservation. Engi- 
neering methods will be employed by the coun- 
cil in surveys which are to be conducted in 
schools and workshops. Guy A. Henry, of 
New York, has been reelected general director 
of the council and will actively direct the eye 
campaign from the council’s national head- 
quarters in New York City. 

Officially associated with these engineers in 
the movement are prominent educators, among 
them Dr. Sidney E. Mezes, president of the 
College of the City of New York; Dr. Thomas 
D. Wood, Teachers College, Columbia Univer- 
sity; Dr. John J. Tigert, U. S. Commissioner 
of Education; Dr. Charles H. Judd, director 
of the School of Education of the University 
of Chicago; Dr. Arthur L. Day, Washington, 
director of the geophysical laboratories of the 
Carnegie Institution; Dr. Allan J. McLaughlin, 
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Washington, U. S. Public Health Service; Dr. 
W. S. Rankin, Raleigh, state health officer of 
North Carolina; Bailey B. Burritt, New York 
City, general director of the New York As- 
sociation for Improving the Condition of the 
Poor; R. M. Little, Albany, director of the 
Bureau of Rehabilitation of the New York 
State Department of Education. 

Individual industries, as a result of the pub- 
lication of the waste report, are adopting eye 
conservation methods to promote efficiency 
among the workers. 

CHARLESTON MEETING OF THE AMERICAN 
ASSOCIATION OF MUSEUMS 

The American Association of Museums is to 
hold its eighteenth annual meeting in Charles- 
ton, South Carolina, April 4 to 6, on the occa- 
sion of the one hundred and fiftieth anniver- 
sary of the founding of the first museum in 
America. Not alone is this meeting unique in 
that it marks an event of special interest, but 
also it is important through the fact that a 
campaign for the launching of a new nation- 
wide museum movement will be announced at 
that time. 

The institution whose one hundred fiftieth 
year of service is to be honored is the Charles- 
ton Museum founded in 1773. It was estab- 
lished by the Charles- Town Library Society, 
and after passing through the hands of the 
library and Philosophical Society and of the 
State Medical College it was lodged in 1850 
in the building of the College of Charleston 
under what was probably the first contract by 
which a museum received municipal subven- 
tion. The Charleston museum was incor- 
porated in 1915 and now occupies its own 
building. The present director is Miss Lapra 
M. Bragg. 

The new museum movement, which is to make 
its first public appearance at Charleston, is 
the culmination of an effort which has ex 1 end- 
ed over a number of years and which now 
seems about to come to fruition. A grant of 
$30,000 has been made to the association by 
one of the large educational foundations, con- 
tingent upon the raising of an additional 
$56,000. There is every indication that the 
necessary funds will shortly be in hand and 
it is expected that by autumn the first attempts 


will be made to solve some of the general prob- 
lems which American museums face to-day. 

An ambitious program has been drawn up 
for this new work, and it will be discussed and 
elaborated at the Charleston meeting. Of 
course, only a few of the more important 
projects wiU be undertaken during the next 
year or two, but the plan looks well into the 
future. The funds now being raised will serve 
as a nucleus of support for three years and 
by the end of that time it is believed that pro- 
visions will have been made for continuance 
of the work. 

The business of the forthcoming Charleston 
meeting is not its only attraction, for the 
gathering will be royally entertained. Each 
afternoon during the three days of sessions is 
to be devoted to seeing Charleston and to be- 
coming better acquainted with Charleston 
people. The first evening there will be a series 
of informal receptions in the old homes and 
the meeting will be followed by a week-end 
house-party on the South Santee River. From 
headquarters at the Santee Ghin Club and The 
Wedge and Harietta plantations, trips will be 
made into the heron reserves and along the rice 

field canals. _ _ T ~ 

Laurence Vail Coleman 

Secretary 

COLLOID CHEMISTRY SYMPOSIUM 

Preliminary announcements concerning the 
National Symposium on Colloid Chemistry, to 
be held at the University of Wisconsin June 
12th to 15th inclusive, have already appeared 
in these columns. Inasmuch as this is the 
first national symposium on this subject to be 
field in America, it is desired that the whole 
field be represented, as far as possible, and 
tk3 program has been airanged with that end 
in view. With one or two exceptions the 
papers will be presented in person by the au- 
thor and ample time will be afforded for dis- 
cussions. The papers and discussions will be 
published in monograph form, according to 
present plans. 

It is hoped that the chemists and othors in- 
terested in colloids will avail themselves not 
only of the opportunity to hear the papers 
presented, but to get acquainted with others in 
this most interesting and rapidly developing 
field of science, as well. 
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It is expected that accommodations for all 
visitors can be secured at the University Club 
or the University Y. M. C. A., both of which 
are near the lake ami adjoining the campus. 

Following the Symposium Professor Sved- 
berg will give a series of about thirty lectures 
on colloid chemistry in the summer school, 
which commences .June 25th and closes August 
4th. Research work will be continued under 
his direction during this period. 

The final program will appear about June 
1st 

For further information letters should be 
, addressed to Professor J, H. Mathews, Chem- 
istry Department, University of Wisconsin, 
Madison. 

The tentative program for the symposium 
follows : 

Alexander , J. "The Colloidal state in metals 
and alloys." 

Bancrofts W . V. "Precipitation of sols by 
alcohol . 9 9 

Bartell , F . E. "Some adsorption studies." 

Bogue , R . if. "Conditions affecting the hydro- 
lysis of collagen to gelatin." 

Browne , F. L. "Thermochemistry of sulfur 

sols . 9 9 

Burton, E. F. "General considerations of the 
forces determining the limiting size of the col- 
loidal particle in any given solution." 

Fischer, Martin. "On the theory of the lyo- 
philic colloids." 

Gortner, R. A. "The application of colloid 
chemistry to agricultural problems." 

Holmes, JS. JV, "Gel formation." 

Kahlenberg, L. "On the precipitation of col- 
loidal metals by means of metals in the solid 
state . 9 9 

Klein , D . "The colloid chemical problems in 
the manufacture of enzymic and animal glandular 
products. ' * 

Mathews, J, J?., and Rowland B . fV. "The 
thermochemistry of protein behavior." 

Sheppard, S, E . "DUpersity of silver halides 
in relation to their photographic behavior." 

Spear , E , B . ' "Colloidal properties of rubber 
and compound ingredients." 

Svedberg, The . "Demonstrations of colloid 
chemistry technique. * 9 

Taylor, H. 8 . "The problem of adsorption 
from the standpoint of catalysis." 

Weiser, H. B . "The formation of inorganic 
jellies . ' 9 

Wilson, John A . "The swelling of protein 
jellies." 


Wilson, Robert E. "Surface films as plastic 
solids." 

Papers are expected from T. K. Briggs, C. W. 
J. Frazer, Jacques Loeb and W. A. Patrick. 


SCIENTIFIC NOTES AND NEWS 

The spring meeting of the American Chem- 
ical Society opens at New Haven on April 2, 
under the presidency of Professor E. C. Frank- 
lin, of Stanford University. 

At the annual meeting of the National Acad- 
emy of Sciences, to be held in the United States 
National Museum, Washington, D. C., from 
April 23 to 25, Dr. W. W. Campbell, president 
of the University of California and director of 
the Lick Observatory, will give on the evening 
of April 23 an address on “Results obtained by 
the Crocker Expeditions from Lick Observa- 
tory.” 

Announcement is made of a course of two 
illustrated evening lectures, to be held in the 
Administration Building of the Carnegie Insti- 
tution of Washington, Washington, D. C., rela- 
tive to investigations which are now being car- 
ried forward by research associates of the 
institution, as follows : April 19, Dr. R. A. Mil- 
likan, of the California Institute of Technology, 
on “Present problems in the field of atomic 
structure and their bearing upon the nature of 
ethereal radiations” ; April 25, Dr. A. A. 
Michelson, of the University of Chicago, on 
“Application of interference methods to astro- 
nomical problems.” 

Professor Charles Moreu has been elected 
president of the Chemical Society of France. 

Under the auspices of the Massachusetts 
Board of Health, the Boston Board of Health 
and the department of preventive medicine and 
hygiene of the Harvard Medical School, a din- 
ner was given recently in honor of Dr. B61a 
Schick of Vienna at the Hotel Lenox, Boston. 
Dr. Francis X. Mahoney, city health commis- 
sioner of Boston, presided, and Dr. Rosenau 
was toastmaster. Dr. Schick was presented 
with a gold set of the equipment used for the 
Schick test by the city. It was announced that 
30,000 children in Boston have been tested 
since May 1, 1922. 

The New York branch of the American 
Pharmaceutical Association has awarded the 
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fourth impression of the Remington Honor 
Medal to Bean Henry Hurd Rusby of the Col- 
lege of Pharmacy of Columbia University, in 
recognition of his extensive botanical researches 
and especially for the discovery of a number 
of important drug plants in his South American 
explorations. 

Wb learn from Nature that on February 12 
Professor Otto Pettersson, director of the Swed- 
ish Hydrographic Biological Commission, Goth- 
enburg, celebrated the seventy-fifth anniversary 
of his birth. Having in early life made a Euro- 
pean reputation as a chemist, Professor Pet ter- 
sson turned his attention to the study of ocean- 
ography, and much of the work in that subject 
during the last thirty years has owed its success 
to him. His name is particularly associated 
with the foundation in 1902 of the Interna- 
tional Council for the Study of the Sea, of 
which organization he was president foi* a num- 
ber of years. 

Dr. Charles Vaillart, the X-ray experi- 
menter, who lost both aims through his work, 
at an official reception at the Hotel de Ville, 
Paris, was presented with the cravat e of the 
Commander of the Legion of Honor, the gold 
medal of the City of Paris, and an inscribed 
plaque awarded by the Carnegie Trust. Those 
present included M. Strauss, minister of hy- 
giene; the American Ambassador, Mr. Herrick, 
and Madame Curie. 

According to press reports, Professor Albert 
Einstein, of the University of Berlin, has re- 
signed as a member of the League of Nations 
commission on intellectual cooperation, on the 
ground that “the league has neither the strength 
nor the good will necessary to accomplish its 
task.” 

Dr. Christopher K. Ingold was awarded 
the Meldola medal of the Institute of Chemistry 
at the annual meeting of the institute hell on 
March 1. 

Professor Robert E. Coker, of the Uni- 
versity of North Carolina, will during the com- 
ing summer again serve as director of the bio- 
logical laboratory of the Bureau of Fisheries 
at Wood’s Hole, Massachusetts. 

Mr. M. R. Campbell, geologist in charge of 
the coal section of the Geological Survey 


for the past sixteen years, has been relieved of 
this duty at his own request that he may devote 
himself to the physiographic work of the Sur- 
vey. Mr. W. Taylor Thom, Jr., has been as- 
signed to succeed Mr. Campbell in the coal 
work. 

Mr. C. A. Briggs, associate physicist, division 
of weights and measures, Bureau of Standards, 
has been transferred to the United States De- 
partment of Agriculture to the post of live 
stock weight supervisor in the packers and 
stockyards administration. 

Dr. Frank App has resigned from the staff 
of the Agricultural College and Experiment 
Station of Rutgers College to become vice-presi- 
dent of the Minch Brothers Company at Bridge- 
ton, N. J. 

Dr. J. C. Karcher of the sound laboratory, 
Bureau of Standards, has resigned to accept a 
position as technical adviser to the production 
mauager of the Western Electric Company, Chi- 
cago, Illinois. 

A committee of dye chemists has been ap- 
pointed by the secretary of agriculture upon 
recommendation of W. G. Campbell, acting 
chief of the Bureau of Chemistry, to formulate 
plans of work for the color laboratory. The 
committee consists of R. Norris Shreve, secre- 
tary of the Dye Division of the American Chem- 
ical Society; Willard H. Watkins of the Na- 
tional Aniline and Chemical Co., Buffalo ; Louis 
A. Olney of Massachusetts, president of the 
American Association of Textile Chemists and 
Colorists; Dr. William J. Hale, of Michigan, 
chairman of the Dye Division of the American 
Chemical Society, and Dr. Clarence G. Derick 
of Buffalo. 

Mr. N. Gist Gee, for twenty years professor 
of biology at Boochow University, China, has 
been appointed adviser on premedical educa- 
tion to the China Medical Board of the Rocke- 
feller Foundation. He will make a study of 
the teaching of chemistry, physics and biology 
at colleges in China. 

Professor F. L, Washburn, of the Universi- 
ty of Minnesota, has returned from the South 
Pacific with a collection of several thousand 
specimens of insects for that institution from 
the Marquesas and Society Islands. Almost all 
orders are represented, and sufficient material 
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in the various families was secured to afford 
opportunity for exchange with other institu- 
tions. Most of this material was secured at 
from 100 to 300 feet above sea level, but many 
specimens were also taken at elevations of 1,500, 
2,500 and 2,800 feet. 

Professor William H, Haas, associate pro- 
fessor of geology in Northwestern University, 
has returned front a 9,000-mile journey through 
South American countries, covering a period of 
nine months. Accompanied part of the time 
by Professor Cox, of the department of history, 
Professor Haas made an extensive investigation 
of the various mineral deposits of Peru, Bolivia, 
Chile, Argentina, Uruguay and Brazil. 

During the summer vacation, Willard N. 
Clute, editor of The American Botanist, will 
conduct a party on a botanical exploring trip 
to the painted desert, Navajo Mountain and the 
Rainbow Bridge. The region is one practically 
untouched by botanists. A previous trip 
brought to light several new species and this 
year it is hoped to complete a survey of the 
flora. 

A leave of absence for two weeks has been 
granted by the University of Iowa to Dr. Bird 
T. Baldwin, director of the Child Welfare Re- 
search Station, in order that he may make a 
trip to Lel&nd Stanford, Jr., University to co- 
operate with Dr. Lewis L. Terman in a scien- 
tific investigation of 1,000 superior children. 
Dr. Terman has been selecting the most gifted 
children in California during the past year by 
means of mental and educational tests. Dr. 
Baldwin will organize and direct the physical 
measurements. He will continue his research 
in the general problem of the relation of physi- 
cal growth to mental development with this 
particular group of selected children. Miss 
Both Wellman, research assistant in the Child 
Welfare Research Station, will spend three 
months in California making detailed physical 
measurements of each child. The investigation 
has been financed by the Commonwealth Fluid 
of New York City. 

Dr. E. Iv. Nabours, of the Kansas State 
Agricultural College, gave the presidential ad- 
dress before the recent meeting of the Kansas 
Academy of Science on “Eugenics, the limita- 
tions and the promise.” 


Dr. John Howland, professor of pediatries 
in the Johns Hopkins University, will deliver 
the ninth Harvey Society lecture at the New 
York Academy of Medicine on Saturday even- 
ing, March 31. His subject will be “Rickets,” 

Dr. William Dillrr Matthew, curator of 
vertebrate animals in the American Museum of 
Natural History, gave a public lecture on 
March 5, at the University of Michigan, on, 
“Evolution and the dispersion of the dinosaurs,^/ 
He also gave two other lectures of a more tCchr 
nical nature on the general topic, “The evolu-: 
tion and dispersion of Tertiary animals.” 

The Beaumont lectures for 1923 were deliv- 
ered before the Wayne County Medical Society 
at Detroit, January 29-30, Dr. J. R. Macleod, 
professor of physiology at the University of 1 
Toronto, Canada, delivered the first two lec- 
tures on “The physiology and pathology of the 
pancreas and -the demonstration of new dis- 
coveries of pancreatic hormones.” The third 
lecture was delivered by Dr. F. 0. Banting, of 
the University of Toronto, on “Clinical work 
on insulin.” 

Lieutenant Colonel F. H. Garrison, U. S. 
Army Medical Department Research Board, 
recently gave a series of six lectures on the 
history of medicine before the faculty and stu- 
dent body of the College of Medicine and Sur- 
gery of the University of the Philippines, 
Manila. 

Lkason H. Adams, of the Geophysical Lab- 
oratory of the Carnegie Institution, spoke be- 
fore the Chemical Society of Washington, on 
March 8, on “Reactions and properties of sub- 
stances at high pressures.” 

Professor Meyerhof, the physiologist of 
Kiel, has been invited to deliver a series of 
lectures at New York, Boston and Baltimore, 
and has accepted. He spoke in Cambridge 
last year on his research on cell respiration 
and muscular energetics. 

On February 13 Professor Cassius J. 
Keyser, of Columbia University, delivered an 
address on “Humanity and education” at a 
joint meeting of the High School Men’s Club 
and the High School Women’s Club of Jersey 
City; on February 27 he spoke on the same 
subject at a joint meeting of the faculty and 



March SO, 10SS] 


8 C1ENCS 


381 


|enior class of the Packer Collegiate Institute. 
At a meeting, March 10, of the Association of 
Chairmen of the Departments of Mathematics 
of the High Schools of New York City, Pro- 
fessor Keyser gave an address on “Mathe- 
matics and man.” 

Dr. Cecil H. Dkhch, professor and dean of 
the faculty of metallurgy in the University of 
Sheffield, delivered recently the “Second Sorby 
Lecture” on “The services of Henry Clifton 
Sorby to metallurgy.” The Sorby lectureship 
has been instituted by Sheffield engineering 
associations to commemorate the work of Dr. 
Sorby, who rendered signal service to metal- 
lurgy and to microscopy. 

The committee in the Netherlands has col- 
lected and presented to Professors Borrel and 
Weiss at Strasbourg the sum of 10,000 francs 
toward the monument to Louis Pasteur in the 
city in which he began his scientific career. 
The Pasteur Institute of Paris and the descend- 
ants of Pasteur will present to the council of 
the League of Nations a bust of Pasteur, in 
gratitude for the appointment of a member of 
the council and a delegation from the health 
committee of the League of Nations to attend 
the centenary of Louis Pasteur at Strasbourg. 

The bicentenary of the death of Sir Christo- 
pher Wren was observed in London, February 
26-March 3. The ceremonies were organized by 
the Sir Christopher Wren Bicentenary Grand 
Committee, consisting of representatives of 
thirty-eight scientific and municipal bodies. 
Sir Christopher Wren was president of the 
Royal Society from 1680 to 1682. A memorial 
volume of essays on various aspects of his life 
and work has been published, the profits being 
devoted to the preservation fund of St. Paulas 
Cathedral, of which Sir Christopher was the 
builder. 

Dr. George Brunk Shattuok, the distin- 
guished Boston physician, for more than thirty 
years editor of the Boston Medical and Surgical 
Journal, has died at the age of seventy-nine 
years. 

The death is announced of Clarence Krskine 
Kelley, instructor in astronomy at Harvard 
University. 

GusTAvrs Detlef Hinrichs, formerly pro- 
fessor of physical science at the State Univer- 


sity of Iowa, and of chemistry at the St. Louis 
College of Pharmacy, has died at the age of 
seventy-seven years. 

Professor W. N. Parker, emeritus profes- 
sor of zoology at the University College of 
South Wales and Monmouthshire, Cardiff, died 
on February 22, aged sixty-five years. 

Dr, Tbrano, director of the Aeronautical 
Research Institute in connection with the Uni- 
versity of Tokyo, died on January 8, aged 
fifty-four years. 

As has already been reported in Science 
in 1920, a committee was formed to com- 
memorate Sir Victor Horsley’s services to 
science. It may be remembered that he died 
while on service with the army in Mesopotamia, 
in 1916. The Journal of the American Medical 
Association reports that subscriptions amount- 
ing to $5,000 were received from all over the 
world. The committee, over which Sir Charles 
Ballance presides, and of which Sir Frederick 
Mott is treasurer, resolved that the money 
should be invested in the name of a board of 
trustees, who should triennially appoint some 
one to deliver a lecture in London under the 
title of the Victor Horsley Memorial Lecture. 
No limitation is placed as to the country or 
profession from which the lecturer shall be 
appointed, or as to the subject of the lecture. 
Sir Edward Sharpey Schafer, professor of 
physiology in the University of Edinburgh, 
has accepted the invitation of the trustees to 
deliver the first lecture, which will probably 
be given in the autumn* 

The late A. Crum Brown, professor emeri- 
tus of chemistry in the University of Edin- 
burgh, bequeathed to thg Royal Society of 
Edinburgh his portrait, painted by Mr. E. A. 
Walton, presented to him by friends and former 
pupils. He made provision also for handing 
over his collection of portraits of scientific 
men to the department of chemistry of the 
University of Edinburgh, 

The Baird Ornithological Club of Washing- 
ton, D, C., held its annual meeting at the Cos- 
mos Club on March 14, 1923. The incumbent 
officers were re-elected and are as follows: 
President , Dr. A. K. Fisher j vice president, Mr. 
Ned Hollister; secretary, Mr, B. H. Swales. A 
council was formed to consist of the officers 
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and two additional membera to which Drs. C. 
W. Richmond and T. S. Palmer were elected. 
During the year the club held its regular month- 
ly meetings generally at the home of some one 
of the members. The meeting of February 20, 
1923, was a memorial to celebrate the one-hun- 
dredth anniversary of the birth of Professor 
Spencer Fullerton Baird with special reference 
to his career as an ornithologist. Drs. W. H. 
Dali, C. Hart Merriam and Leonhard Stejneger 
gave reminiscences of their relations with Pro- 
fessor Baird and the latter's standing as a nat- 
uralist and administrator. 

The American Geophysical Union will hold 
its annual meeting at the Carnegie Institution 
of Washington from April 17 to 19, 1923. The 
first day will be devoted to general addresses 
respecting the organization and aims of the In- 
ternational Research Council, the United States 
National Research Council and the American 
Geophysical Union, followed by special ad- 
dresses outlining the status and scope of the 
problems receiving the attention of the several 
sections of the union. The second day and the 
morning of the third day will be devoted chiefly 
to meetings of the respective sections, at which 
reports of investigational committees and sci- 
entific papers will be presented. The union will 
close its annual meeting with a business session 
on Thursday afternoon, April 19. (For the 
present organization of the union, see Science, 
March 24, 1922, pp. 311-312). 

The director of the United States Coast and 
Geodetic Survey announces that Congress, at 
its recent session, made an appropriation of 
$2,000 to the State Department for the support 
of the International Latitude Observatory at 
Ukiah, California, during the fiscal year 1024, 
or until some other provision is made for that 
station. In the estimates for the Coast and 
Geodetic Survey for the fiscal year 1924 there 
was included an item which, if it had been ap- 
proved by Congress, would have authorized 
that bureau to carry on the variation of latitude 
observations at Ukiah as a part of its regular 
geodetic work. It is hoped that this authority 
will be granted during the next session of Con- 
gress in order that there may be no possibility 
of a break in the observations for variation of 
latitude which have been made continuously at 
Ukiah for the last twenty-three years. 


The Senate committee on Reforestation,* 
headed by Senator McNary, of Oregon, left 
Washington March 18 for the purpose of mak- 
ing investigations in the south. It will conduct 
hearings and investigations in Florida, Missis- 
sippi and Louisiana, going as far as New Or- 
leans, It will return to Washington about 
April 1 and resume investigations and hold 
sessions this summer throughout the West and 
Northwest and in New England. 

President Harding, by proclamation, has 
designated the week of April 22 to 28 as “Save- 
the-Forests Week." Urging governors of the 
states to do likewise, the President calls atten- 
tion to the importance of forest preservation 
to the industrial and commercial life of the na- 
tion and to individual welfare, and points out 
that fires, which are the result of carelessness 
or thoughtlessness, do great damage, threaten- 
ing the timber supply and endangering the 
cover of watersheds of streams that are used 
for navigation and irrigation. 

The annual congress of the Royal Institute 
of Public Health will be held in Scarborough, 
England, from May 16 to 21, under the presi- 
dency of Lord Riddell. 

It is announced that at a meeting in Lon- 
don on February 15, the National Sea Fish- 
eries Protection Association was formally 
wound up and a new association, called the 
Association of British Fisheries, was consti- 
tuted. This, it is understood, will be recog- 
nized by the government as representing every 
branch of the fishing industry. 

A bill now before the Connecticut legis- 
lature, entitled "An act for the establishment 
of a psychiatric hospital,” calls for an expen- 
diture of $250,000 for the establishment of the 
hospital, and an annual appropriation for 
maintenance on the part of the state. Yale 
University will provide the site for the hos- 
pital, funds for the support of the medical 
staff and for investigations into the cause, 
nature and prevention of mental disease. The 
bill was the result of an investigation by the 
state psychopathic commission, which reported 
the need of such an institution and recom- 
mended its location in New Haven in conjunc- 
tion with the school of medieine. 

The cornerstone of the Gorg&s Institute of 



March 30 , 1923 ] 


SCIENCE 


383 


Tropical Medicine at Panama was laid on 
February 1 by President Porras, assisted by 
members of the American College of Surgeons 
touring in South America. The institute will 
be governed by a board of directors of which 
Rear Admiral W. C. Braisted, retired, is presi- 
dent and Dr. Richard P. Strong, director of 
the Harvard University School of Tropical 
Medicine, is the scientific director. 


UNIVERSITY AND EDUCATIONAL 
NOTES 

Mb. John Hays Hammond has endowed a 
scholarship in engineering for a Mexican stu- 
dent at Yale University. The scholarship is for 
a four years' course and covers expenses of 
tuition, dormitory, meals, books, fees, etc., and 
transportation from and to the Mexican border. 

Dk. George E. Potter has endowed a fellow- 
ship in pathology in the Detroit College of 
Medicine and Surgery. 

The new chemistry section of the Technical 
High School of Stockholm has been opened. 
The building, which cost 3,300,000 kroner, is 
said to be one of the largest chemical labora- 
tories of the world. It has four large labora- 
tories for inorganic, organic, technical and elec- 
tro-chemistry, and a smaller for the study of 
fermentation. The director is Professor W. 
Palmaer. 

Miss Ada Louise Comstock, dean of Smith 
College, has been appointed president of Rad- 
cliffe College, in succession to Dr. Le Baron R. 
Briggs, who for twenty years has been head 
of Radcliffe and dean of the faculty of arts and 
sciences at Harvard University. 

Dr, Ira N. Hollis, for ten years president of 
Worcester Polytechnic Institute, and previously 
professor of engineering at Harvard University, 
has offered his resignation to the board of trus- 
tees. 

Dr. Arthur Holly Compton, head of the 
Department of Physics in Washington Uni- 
versity, has been appointed professor of physics 
at the University of Chicago. 

Professor Straub of Freiburg has been 
called to Munich to occupy the chair of phar- 
macology as successor to Professor von Tap- 
peiner, who is to retire on account of his ad- 
vanced age. 


DISCUSSION AND CORRESPOND- 
ENCE 

AN UNUSUAL OCCURRENCE OF ROCK 
BORING MOLLUSKS IN CONCRETE 
ON THE PACIFIC COAST 

It has often been supposed that concrete in 
sea water might be subject to attack by rock 
boring mollusks, especially of the family 
Pholadidee, various species of which perforate 
rocks of a number of different kinds and often 
of a considerable degree of hardness. But spe- 
cific instances of the occurrence of these or- 
ganisms in concrete marine structures have 
been lacking. Hence the data here reported 
are of considerable interest from both the bio- 
logical and engineering points of view. 

In the work of widening the channel in Los 
Angeles harbor, about November 13, 1922, it 
became necessary to remove some old wooden 
piling which had been protected from marine 
borer attack by jacketing with concrete. It 
was discovered by Mr. D. E. Hughes, engineer 
in chargte of dredging operations, that, of 
18 such jackets examined at this location, 16 
had been more or less at tacked by pholad 
borers. About five were considered to be badly 
attacked, containing six or more borers per 
square foot of exposed surface; the others con- 
tained fewer, and some only an occasional 
borer. The two jackets not attacked stood in 
shallower water than the others. The jackets 
had been in place fourteen years, but had not 
been exposed to rock borer attack during the 
entire period, as the form lumber had been" 
left about the jackets when they were con- 
structed, and this gave protection from the 
rock borers until the wood was destroyed by 
wood boring organisms. In some cases, indeed, 
a thin shell of the old form lumber still re- 
mained adhering to the concrete. 

Attention of the writers was called to this 
finding, and, with the cooperation of the Los 
Angeles Harbor Engineering Department and 
the San Francisco Bay Marine Piling Com- 
mittee, collaborating with the National Re- 
search Council committee on marine piling in- 
vestigations, a further investigation was made. 
It was found that, of concrete jacketed piles 
at four different locations in Los Angeles har- 
bor, in fact, at every point in the inner harbor 
where such piles exist, about 50 per cent, had 
been more or less attacked, of which rather 
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more than one fifth were very considerably 
bored. Of those not attacked, a number stood 
so far inshore as to be but little exposed to 
the action of the borers. 

These jackets were in general of! a less than 
average grade of cement mortar, from 2 to 5 
inches in thickness, some being decidedly poor, 
others fairly hard, as indicated by the fact that 
some of the jackets had given service in sea 
water over a period of fourteen years. 
Samples of the best mortar in which 
borers were found showed an air pene- 
tration of 1/16 inch in seven weeks when 
tested with plienolphthalein. Mr. A. A. M. 
Russell, testing engineer to the California State 
Harbor Board, has very kindly mude a crush- 
ing test of a sample of one pf these jackets, 
finding the crushing strength of a specimen 
2Vi*x3 1 /2 W , 4" high, to be 1,726 pounds per 
square inch. Mr. Russell reports the grading 
of the aggregate to be as follows : 


Screen 

Percentage 

10- 20 

. 1.78 

20- 80 

89 

30- 50 

4.46 

50- 80 

51.78 

80-100 

16.07 

100-200 

16.07 

Pass 200 

8.94 


The species occasioning most of the damage 
here was found to be Pholadidea penita Con- 
rad, a borer which occurs in suitable habitats 
from Alaska to Lower California, and pos- 
sibly even to Ecuador. 1 Specimens taken from 
these pile jackets averaged about 4 cm. 
in length, with a maximum length of 7 cm. 
and a maximum diameter of burrow of 3.2 cm. 
In some cases the borers had gone entirely 
through the jackets until in contact with the 
wood within, but none had continued boring 
into the wood. 

The nestler Petricola carditoides Conrad was 
found somewhat commonly in these jackets, 
but presumably only in old pholad burrows, 
Platyodon eancellata Conrad was also found 
sparsely, in badly disintegrated concrete. 

The wide distribution of Pholadidea penita 
suggests possibilities of attack on concrete ma- 
rine structures in other Pacific Coast harbors. 
Indeed, reports of such action by this or a sim- 
ilar borer at such widely separated points as 

l Dali, W. H. : Proc. IT. 8. Natl. Museum, 37 , 
876. 1010. 


Anchorage, Alaska, and Panama, have recently 
come to hand. 

In jacketing piles, it has often occurred that 
the concrete has been “drowned,” either by 
the presence of too much water in the mix, or 
by depositing the material in water, causing 
segregation and laitance, and rendering such 
structures especially liable to borer action. The 
probabilities of attack on well made precast 
piles and other high grade concrete structures 
hinge upon whether the action of the borers t 
is mechanical or chemical, or both. If it be 
predominantly chemical, density of the mate- 
rial will probably serve only to make the boring 
slower. It appears, at any rate, that the use 
of concrete for marine construction is not as 
yet a final solution to the marine borer prob- 
lem, at least in localities where rock boring 
mollusks occur. 

Charles A. Kofoid 
Robert C. Miller 

Zoological Laboratory, 

University or California 

AN INTERESTING LIVERWORT 

A short time ago, one of my students, Mr. 
T. Domoto, brought to the laboratory a peculiar 
liverwort which at first I had some difficulty in 
identifying. The specimens were collected in 
a nursery in Oakland, owned by his father. 

A further investigation of the plant showed 
that it was undoubtedly the curious Monoselen- 
ium tenerum f Griffith, described in detail by 
Goebel 1 about a dozen years ago. So far as I 
know, the plant has not been reported since 
that time, 

Goebel's specimens were found growing in 
earth sent from Canton to Munich with speci- 
mens of tea plants. The liverworts were first 
noticed some time after the arrival of the ma- 
terial in Munich. 

Goebel decided that the plant was Monosel- 
enium, of which the only account was in the 
posthumous notes of Griffith. 2 No specimens 
are known in herbaria; but Goebel concluded 
from Griffith’s description and figures that 
Griffith’s Monoselenium tenerum from India 
was the same as the Canton plant. 

Monoselenium closely resembles a small Du- 

l Flora, 101 1 43-97. 1910. 

^Posthumous papers. Part II (1849) — Notulm 
ad Plantas Asiatics*, p. 34. 
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mortiera, and in spite of certain differences 
which Goebel points out, I am inclined to be- 
lieve that the two genera are pretty closely 
related. In Monoselenium there is a marked 
degeneration of the sporophyte, the elaters be- 
ing quite rudimentary. Spores and elaters of 
the Oakland specimens agree exactly with 
Goebel's figures. 

There can be no doubt that the Californian 
specimens have been introduced with nursery 
stock from China or Japan, and a careful 
search in those countries would probably show 
that the plant is not an exceptionally rare one. 

Douglas Houghton Campbell 

Stanford University 

COAL BALLS 

I am anxious to obtain information on Ameri- 
can coal balls, such a s have been found most- 
ly, up to now, in the coal seams of England 
and northern France, and which were used by 
J. Lomax in Bolton, England, for his magni- 
ficent thin sections of paleozoic plants. The 
coal balls have not been reported anywhere in 
North American coal seams, but they exist 
here. A splendid specimen of such a coal ball 
was obtained by the Illinois State Geological 
Survey at Harrisburg, Illinois, O’ Gaia Mine 
No. 9, and others were collected by myself in 
coal seam No. 5 in Illinois and coal seam No. 
9 in Kentucky. Recently a coal ball from 
Newcastle, Texas, was sent to me by W. E. 
Wrather. These so-called coal balls are 
well preserved and petrified plant tissues which 
appear in brown or black lumps in upper por- 
tions of coal seams. Their preservation is due 
there to penetration by silica or calcium car- 
bonate. They allow microscopic examination 
of the most minute details. I think some -of 
the bone coal, called so by miners, and quoted 
occasionally in literature, may be coal balls. 

It would be extremely gratifying if, a suf- 
ficiently large number of American coal ualls 
would be discovered to increase materially our 
knowledge of carboniferous plant morphology 
which is now exclusively based on English and 
French material. I shall be very glad to re- 
ceive any communications from coal operators 
or state surveys which may lead to the dis- 
covery of deposits of coal balls. 

A. C. NoS 


A FUND FOR GERMAN AND AUSTRIAN 
LABORATORIES RAISED BY THOSE 
WHO HAVE WORKED IN THEM 
1 1 We should rather through the instrumentality 
of men of science soften the asperities of na- 
tional hostility. ’ ' — Humphry Davy to a delega- 
tion from the French Academy which went to 
London in 1807 while war was in progress be- 
tween England and France, , 

j 

The desperate financial condition of the Ger- 
man and Austrian laboratories is well known. 
If any one desires to help a specified labora- 
tory or a specified head of a laboratory, any 
contribution given will be sent as from the 
donor directly to the individual in charge of 
such laboratory. 

The following individuals were the first to 
subscribe to this fund, which already reaches 
$2,175: 

Abel, J. J.; Baldwin, E. R.; Carlson, A. J. ; 
Chittenden, R. H.; Conner, L. A.; Cushing, H.; 
Dakin, II. D.; Farnam, H. W. ; Green wald, I.; 
Hatcher, R. A.; Howland, J. ; Kerr, A. T.; 
Kingsbury, B. J. ; Lee, F. 8.; Liiienthal, H. ; 
Lusk, G.; Marine, D.; Means, J. H.; Meigs, 

E. B. ; Mendel, L. B.; Niles, W. L. ; Palmer, Mrs. 
W. W.; Peabody, F. W.; Pierce, H. F. ; Pike, 

F. H.; Pratt, J. H,; Pritchett, H. 8.; Ringer, 
A. I.; Robinson, C. ; Scott, E. L,; Shaffer, P. A.; 
Simpson, S. ; Sollman, T.; Stern, Miss F.; Tal- 
bot, F. B.; Tiffany, Mrs. C. L.; Wallace, G. B.; 
Wilder, R. M.; Woodyatt, R. T. 

Checks of $5 to $150 have been received: 
any sum will be welcomed. 

Make checks payable to Graham Lusk, 
Treasurer, 477 First Avenue, New York City. 
The fund will be closed on May first. 

Graham Lusk 

Cornell Medical School 


QUOTATIONS 

SCIENCE AND THE PACIFIC 

On the invitation of the Commonwealth 
Government, which has promised the sum of 
£5,500 towards the cost, a Pan-Pacific Con- 
gress is to be held in Melbourne and Sydney 
in August and September of this year. The 
National Research Council of Australia has 
arranged an extensive program and invitations 
are being issued to the scientific men of coun- 
tries bordering on, or having interests in, the 
Pacific. The Pacific Ocean is a geographical 
and biological unit, and many problems of 
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scientific and practical interest can best be 
solved by the cooperation of people with local 
knowledge — if, indeed, the word “local” can be 
applied to so large a part of the surface of 
the globe. The first Pan-Pacific Congress was 
held at Honolulu in 1920, on the initiation of 
the National Research Council of the United 
States, which issued the invitations and ar- 
ranged the program. In commenting at the 
time on this striking evidence of the growing 
importance of the Pacific in the economy of 
the world and of the shifting of the center of 
gravity of American interests from the Atlan- 
tic seaboard, we remarked that the world was 
round, and that the congress at Honolulu would 
reach problems which the British Empire ap- 
proaches from the other side. 

We are the more glad to record the import- 
ant step taken by Australia and to offer our 
best wishes for the success of the meeting this 
year. Although the United States and Canada, 
Australia, New Zealand, China and Japan have 
the more immediate interest in the science of 
the Pacific, there is no geographical limit to 
the advantages gained from the acquisition of 
knowledge. Not long ago it was thought, for 
example, that meteorology of the northern 
hemisphere could be investigated sufficiently 
without reference to what takes place south of 
the equator. But the world iB an organic 
whole, and the storm centers, currents of the 
air and of the oceans, even the vibrations of 
the solid earth, have a general effect. The 
geology, the animals and plants, the races and 
the habits of men in any one part of the world 
must be understood if we are to advance in our 
knowledge of any other part of the world to 
comprehend the past, to adapt ourselves to the 
present and to make reasonable anticipations 
of the future. It is to be hoped that the lead- 
ing scientific bodies in this country will send 
delegates to the Pan-Pacific Congress in Aus- 
tralia . — The London Times, 


SCIENTIFIC BOOKS 

THREE OF A KIND 

Handbook of Meteorology , A Manual for Co- 
operative Observers and Students, By 
Jacques W, Redway. John Wiley and Sons, 
1921. 294 pp. Price $4.00. 

The New Air World , The Science of Meteorol- 


ogy Simplified, By Wilus Luther Moore. 
Little, Brown and Company, 1922. viii + 
326 pp. Price $3.00. 

Climatic Changes , Their Nature and Causes, 
By Ellsworth Huntington and Steven S. 
Yishbr. Yale University Press, 1922. 
xiii + 329 pp. Price $3.50. 

The above three of America’s latest book 
contributions to meteorology have a peculiar 
group distinction (that is why they are re- 
viewed en bloc), the distinction of running 
from horrid to worse in whatever order one 
may read them. 

Mr. Redway says that his book was 
written “for the use of cooperative observers 
and for the instruction of students in meteorol- 
ogy and aeronautics.” But no such worthy 
purpose can be accomplished by a book that 
literally has more errors and loose statements 
than pages, especially when many of these 
errors are fundamental. 

A few “horrid examples,” selected from a 
very great number, will indicate, perhaps, what 
radical revision this book must undergo before 
it can be recommended for serious use: 

Page 2: “Carbon dioxide is not observable 
above an altitude of two or three miles.” But 
it is “observable” at much greater altitudes, as 
we know from those who have made such ob- 
servations, and as we are compelled to assume 
from the fact that vertical convection keeps 
the atmosphere well mixed through a depth 
of six or seven miles. 

Page 3: Here it is stated that at the surface 
of the earth oxone amounts to twelve parte 
(whether by weight or by volume is not stated) 
per million of the atmosphere. Presumably 
the author found this statement somewhere, 
but at the same time he had access to the re- 
sults of those modem observations that have 
shown that the lower atmosphere contains no 
more than bare traces of ozone. 

Page 6: “Strictly speaking, it is the vapor 
itself and not the space, nor the air, which is 
saturated.” Obviously, the author got the idea 
in some way that it is not scientifically exact— 
and it is not — to say that the air is saturated, 
and then deliberately made a worse statement 
Page 12; The various statements on this 
page, largely mere jumbles of words, are good 
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examples of the way one is likely to write 
about force, heat, energy and power, when he 
has no clear conception of any of them. 

Page 14: “If a given volume of gas — say a 
cubic foot of oxygen — be introduced within a 
container, its pressure or tension noted, the 
same volume of another gas having the same 
tension may be introduced without an increase 
of tension of the mixture.” This deals with a 
fundamental property of gases, and is as 
wrong as it would be possible to make it. It 
is not a slip, either, for it is stressed by an 
example, wrong, of course. 

Page 16: “as they [non-visible radiations] 
fall on the body, they produce the sensation 
of warmth, thereby stimulating the growth of 
living matter.” Perhaps it might be a good 
exercise to grope one's way through this 
mental fog. 

Pages 21-22: The “solar constant” is dis- 
cussed on these pages, but in a sense (just 
what sense is .not clear) entirely different from 
that of the authors cited. 

Page 23: ”... heat radiated from the 
earth's iuterior to the surface.” What, indeed, 
does the author mean by “radiated?” 

Page 41: “In centigrade terms, the incre- 
ment is 0.00037 for each degree, measured 
from the absolute zero.” This does not con- 
fuse, however much it may irritate, any one 
who knows that for “increment” bo should say 
“coefficient of expansion”; that 0.00037 is one 
tenth the proper value ; and that for “absolute 
zero” he should substitute “freezing point.” 
But think of the predicament of the reader of 
this book who does not know these things ! 

Page 64: “This [condensation] liberates a 
great deal of latent heat, materially warming 
the air.” But the air is not warmed by the 
setting free of latent heat. The upper portion 
of a cloud is always colder than its lower sur- 
face however much the condensation, and how- 
ever great the liberation of latent heat. 

Page 73 : “One can not say why cloud matter 
floats in the air, apparently contrary to the 
laws of gravity.” If he can not, and wants to 
know, why not ask the first physicist he hap- 
pens to meet, or, one would think, most any 
one else? 

Page 116: “The most extraordinary effects 
of lightning are the dark flashes occasionally 


caught in photographs of lightning.” This is 
only a peculiarity of the photographic plate 
and not anything extraordinary about the 
lightning, as the author had every opportunity 
to know. 

Page 121: “The simple halo is practically a 
rainbow.” This is a good example of the ex- 
ceedingly numerous loose and utterly mislead- 
ing statements in this l>ook. Certainly no one 
who understands the halo and the rainbow 
would dare say that they are practically the 
same. 

Page 122: “They [iridescent clouds] may be 
due to causes similar to those which produce 
halos, but the causes are not known.” They 
are not so produced, and their well-known 
cause has been widely published. 

Page 168: “Possibly the conjunction of 
planets may affect the movement and formation 
of storms.” Obviously, then, the author does 
not really believe that an effect must have had 
an adequate cause. 

Page 256: “The convenient unit of mag- 
netism is one which attracts or repels an equal 
quantity at a distance of one centimeter.” “An 
ampere, the practical unit of current, is the 
electromotive force of one volt against a re- 
sistance of one ohm.” 

About as accurate as the schoolboy's defini- 
tion of the equator — a menagerie lion running 
around the earth — and typical of the whole 
book from start to finish. 

The best feature of the book, and that a 
commendable one, is its considerable number 
of good to excellent cloud pictures. The two 
or three faulty legends can easily be corrected. 

The author of the second of the books here 
under review arouses the anticipation of some- 
thing exceptionally fine by signing himself 
“Sc.D., LL.D., Professor of Meteorology 
George Washington University; eighteen years 
Chief of the United States Weather Bureau.” 
But this promise is not kept, for neither the 
mere grammar-school grade of what follows, 
nor its scores of errors and numerous loose and 
inaccurate statements, are what would natural- 
ly be expected from one having such degrees 
and so long occupying the most important po- 
sition in America in connection with the 
science he professes to be elucidating. 
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Time and again the matter under a sub-title 
is only an aimless ramble that explains nothing 
and has but little relation to the supposed 
subject. 

But to cite specifically a few of the many 
errors — to note and explain all would require 
a book: 

Page 8: “Tbe atmosphere is thus by absorp- 
tion of radiation warmed largely from the 
bottom upwards, which accounts for the per- 
petual freezing temperatures of high mountain 
peaks, although they are nearer the sun than 
are the bases from which they rise.” This, as 
any physicist knows, is a wholly inadequate 
explanation of the phenomenon in question. 
Absorption at the surface in excess, on the 
average, of radiation; and radiation by each 
portion of the upper air, up to eleven kilo- 
meters, roughly, above sea level, in excess, on 
the average, of absorption, are the necessary 
and sufficient causes, through the convection 
thus maintained, of the practically continuous 
state of decrease of temperature, in this lower 
portion of the atmosphere, with increase of 
height. 

Page 9: “The temperature at this altitude 
[100 miles] must be that of outside space, 
probably 459° F. below zero. Air liquefies at 
312° below, and therefore it can not exist in 
the gaseous state in a region having a lower 
temperature. When it liquefies it has the color 
and general appearance of water, and about 
the same specific gravity.” 

The expression “temperature of outside 
space” is a familiar string of words to which, 
as a rule, no particular meaning seems to be 
assigned, nor, literally, has it any meaning. 
If we agree that it shall mean the temperature 
to which a small “black body” would come if 
placed at the point in question, then by ter- 
restrial radiation alone the temperature one 
hundred miles above the surface of the earth 
would be, roughly, — 70* F., and not — 459° F. 

This seems to be one of the author’s favorite 
errors, for he repeats it in one form or another 
in several different places. 

The temperature, — 312° F., below which, it 
is stated, air can not exist in the gaseous state, 
is the boiling point of liquid air at atmospheric 
pressure. Air, therefore, can exist in abun- 
dance in a gaseous state at lower temperatures. 
In fact, at — 346* F. it (at least tbe nitrogen) 


would exist in a gaseous state at a pressure 
one tenth that of a full atmosphere. 

The density of liquid air is only 90 per cent, 
approximately, that of water, instead of “about 
the same.” 

Furthermore, the color of liquid air is a pale, 
steel blue, a color that does not pertain to 
water. 

Page 9 : “At this distance [fifty miles] from 
the earth there probably is no more air than 
would be found under the receiver of the best 
air-pump, and, the reader will be surprised to 
learn, darkness is practically complete, 
although the hour may be midday, for there 
are no dust motes to scatter and diffuse and 
render visible the rays of the sun.” 

This is another of the author’s pet errors, 
often repeated, and of long standing. Why 
reflection, or scattering, is essential to render 
solar rays visible, is not explained. Seemingly, 
the author confuses transparency, absence of 
haze and “good seeing” with darkness! 

Page 23: “The ingenuity of the Wrights 
transformed the weather man’s kite, strength- 
ened it, took out the ends, hitched on a rudder, 
and when the petrol engine had developed 
sufficient power with a given weight, installed 
it, and flew.” 

As the wag explained: From “Middletown” 
drop the “town,” change “iddle” to “oses,” 
and we get “Moses”! 

Page 24: “As a result of the explorations of 
the atmosphere made by the institution at 
Mount Weather, there was ready for our fight- 
ing air men at the front, immediately on our 
entry into the World War, a fund of useful 
information concerning a region that but a 
short time before was entirely uncharted.” 

These excellent data were, indeed, much used 
in the United States, but it would be fair to 
infer from the above statement that no such 
information was available from any other 
source. As a matter of fact, there were many 
times as much information of this kind avail- 
able from the immediate seat of the war, pub- 
lished, and, doubtless, in every meteorological 
library. 

Page 26: “If the aerial explorer could stop 
his ship and keep it at an altitude of about 
one and a half miles for twenty-four hours he 
would be startled to find that the coolest time 
of the period was during the daytime, not 
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during the night, as he had expected to find it.” 

No doubt, and he would be even more 
startled if he had first studied the records and 
found, as he would have, that in general the 
lowest temperature at that level is at night, or, 
more exactly, at 5 to 6 A.M., substantially as 
at the surface. 

Page 40: “Ozone is highly electrified oxy- 
gen” 

News, presumably, to the chemist; and in 
excellent keeping with the rest of the nearly 
two pages under the subtitle Ozone . 

Page 53: “The music of the spheres is not 
a myth; the lily or the rose as it opens its 
petals to receive the benediction of the morning 
sun may give forth a veritable paean of joy, 
A rose-bush may be a grander symphony than 
anything that Beethoven ever wrote. What to 
us is the invisible light may be the illumination 
that guides the sweep of the angels’ wings.” 

The reviewer prefers to let his reader say it 1 

Page 62: “Bodies or planets without atmos- 
pheres have temperatures approaching abso- 
lute zero. . . . Our moon is an illustration.” 

Indeed, an excellent illustration, and it tells 
a very different story. 

Page 124: “But early in its [air of the anti- 
cyclone] descent it gains such heat as to melt 
and evaporate the ice Bpicul® floating at the 
height of the fleecy cirrus clouds; then it evap- 
orates and clears away the moist clouds lower 
down and finally creates such diathermacy that 
the heat lost by radiation to a clear sky causes 
what we call a 'cold wave.’” 

This is meteorology simplified, indeed, but 
at the expense of facts, logic and the laws of 
nature. 

Page 188 : "If the surface of the earth were 
all land, and the axis of the earth’s rotation 
were perpendicular to the plane of the earth’s 
orbit .... there would be no wind.” 

Wbat, then, does the author imagine would 
produce a windf 

Page 190: “With a water surface there 
would be an atmosphere nearly if not quite 
saturated with vapor of water.” 

Assuredly not, and for reasons any mete- 
orologist can easily supply. 

Page 226: "... snow knee-deep to & boy of 
ten hardly comes up to the ankles of a man of 
six feet two,” 

This, of course, is a mere trifle, but it is 


typical of the inaccuracies, apart from positive 
errors, that crowd the book from cover to cover. 

Page 287 ; “There is a difference of opinion 
among meteorologists as to whether the thunder- 
storm whirls about a vertical axis, like the 
tornado and the hurricane, or whether it rotates 
about a horizontal axis.” 

There should not be, and is not, this differ- 
ence of opinion, as the thunderstorm does not 
whirl or rotate about any axis. 

Page 287: “One may well account for the 
formation of the hailstone by assuming that its 
alternating layers of snow and ice are caused 
by the horizontal roll of a thunderstorm.” 

The author’s idea as to how a hailstone could 
go round and round in a vertical orbit, as he 
assumes, and not fly out on the first turn, would 
be interesting. 

The chapter that tells how to forecast from 
the daily weather map is helpful, and would 
have been good if only the author had re- 
frained from attempting to explain the phe- 
nomena. 

The third of the books listed for this review 
is notable for two things: (a) The number of 
eminent scholars (the name of one of them 
wrong) listed in the preface as proof-readers, 
contributors and “almost co-authors”; (b) the 
fact that it is being offered to the public by the 
Yale University Press. It is notable in these 
respects because each would seem to guarantee 
reasonable accuracy, and a definite contribu- 
tion to knowledge, whereas, in large measure, 
its broader conceptions are mere fantasies, 
while its details show little regard for facts 
and none for physics. Surely the authors of 
this book must be like the Scotchman who on 
looking over the doctor’s bill inquired: “What 
is this item of five pounds fort” “For the ad- 
vice I gave you.” “Weel,” said the Scotch- 
man, “1 niver took it!” 

Frequent reference is made to a companion 
volume, Earth and Sun, said to be “in press” 
(a poetic license, apparently) for proof of this 
or that startling assertion, and one would like 
to see this first volume before reviewing the 
second. However, it would seem useless to 
wait for an alleged proof that two and two 
make a dozen before expressing an opinion 
on the subject. 

The main hypotheses of the book are: 
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1* “ . . . that the earths present climatic 
variations are correlated with changes in the 
solar atmosphere.” 

Bat there remains to be proved (a) that the 
solar atmosphere has, in historic times, changed 
to a greater extent than it has, as indicated 
by spots, during the past century; (b) that 
the earth’s climates have in the same time 
similarly changed; and (c) that these changes 
were causally related. The reviewer is un- 
aware of any conclusive, or even strongly pre- 
sumptive, evidence of such changes, or re- 
lation. 

2. “ . . . that variations in the solar atmos- 
phere influence the earth’s climate chiefly by 
causing variations in temperature, but also in 
stominesB, wind and rainfall.” 

The change in the average temperature that 
parallels a sunspot cycle is known to be small, 
of the order of 1° C., and a physicist would 
look for the other weather elements, all of 
which depend upon temperature, or tem- 
perature differences, to be also but little af- 
fected. But the authors of this book are not 
physicists, so they can boldly conjure with 
electricity, or electromagnetism, as a variant, 
as the sorcerer used to with his “abracadabra,” 
to make good their every climatic claim, nor 
do they ever save the reader’s confusion by 
calculating magnitudes for him. 

3. “ . . . that if the climatic conditions 
which now prevail at times of solar activity 
were magnified sufficiently, and if they occurred 
in conjunction with certain important terres- 
trial conditions of which there is good evidence, 
they would produce most of the notable phe- 
nomena of glacial periods.” 

No doubt, and if a billy-goat were big enough 
and hitched tandem to an engine, the two might 
pull a train; however, this is no proof that 
billy-goats used to be giants, nor that trains 
ever were pulled that way. 

In addition to the main hypotheses, there 
are several others, unessential, it is said, yet 
obviously cherished, as they bulk large in pages, 
and are to be further and chiefly discussed in 
“Earth and Bun-” Together, these fancy that 
whenever we come within so many billions, or 
hundreds of billions, of miles of a fixed star 
(Alpha Centanri being the latest of the guilty), 
its electric state sets whirling the spots on our 


own sun; and that these spots in turn elec- 
trically, or electromagnetically, whichever reads 
best, drive our weather cyclones off their more 
peaceful paths and whip them up to higher 
speed and deeper intensity, thereby bringing 
on the storm and stress of an ice age, and, by 
shaking loose many a stalled earthquake, build- 
ing the mountain chain. And there is a table, 
too, that conveniently tells us at what distance 
this and that type of fixed star would, in the 
above obvious manner, glaciate our globe. 

The limit to Jules Verne’s meteorology was 
the green ray, hence one can not but sym- 
pathise with the centenarian who said: “If 
the world continues to progress during the 
next hundred years as fast as during the last, 
I fear 1 may not keep up with it” 

There are also numerous statements that 
range from the provokingly loose to the posi- 
tively false, such as, among many others: 

Page 8, and elsewhere: “The temperature of 
empty space is the absolute zero.” This is an 
old stereotyped formula that, literally, is with- 
out meaning. If we agree that it shall mean 
the temperature to which a small object would 
come if placed there, then, to be at all definite, 
we must specify where the place is with refer- 
ence to other bodies, and what the object is, 
conditions that would provide a range of 
thousands of degrees Centigrade, but in no 
case the absolute zero. 

Page 9: “ the two most critical of all 
possible temperatures, namely, the freezing 
point of water, 0° C., and the temperature 
where water can dissolve an amount of carbon 
dioxide equal to its own volume.” Passing 
over the questionable use of “where” in this 
quotation, and the vague concept implied by an 
amount equal to a volume, and assuming that 
in this case “amount” means volume, one is 
still puzzled to know why this exact equality, 
a function of both temperature and pressure, 
is so vital. 

Page 22: “No other known compounds (than 
those formed by water and carbon dioxide) can 
give off or take on atoms without being re- 
solved back into their elements.” How about 
the numerous “-ous” and “-ic” compounds, for 
instance? 

Page 12: “ ... the boiling point, where all 
water finally turns into vapor.” Must we, 
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then, infer that a puddle will not dry up unless 
it is heated to the boiling point f The state- 
ment is vague also in other respeets. 

Pages 21-22 : Here the idea is advanced that 
with greatly extended oceans the temperature 
difference from equator to poles would become 
much less and both the trade winds and the 
westerlies stronger. This might pass in a dream, 
but when awake we are confronted by the fact 
that the strength of these general winds, and 
most others, is proportional to the horizontal 
pressure gradient, and that this in turn is pro- 
portional, in general, to the corresponding tem- 
perature gradient Perhaps the authors should 
be congratulated on their ability to keep their 
cake and eat it tool 

Page 36: “ ... the hypothesis (CrolPs) 
calls for the constant and frequent repetition 
of glaciation at absolutely regular intervals.” 
It calls for regularly recurring advances and 
retreats of the ice front during irregularly 
recurring glacial epochs. 

Page 48: Here the volcanic dust hypothesis 
is dismissed with the assertion that the Pleisto- 
cene glacial period, if so caused, would have 
required fully 76,000 volcanic explosions of the 
Krakatoa type, a far greater number than field 
data allow us to assume. 

This would, indeed, be a staggering blow but 
for the fact that, in reality, the hypothesis 
does not demand even one in a hundred of this 
number. 

Pages 61-63: The whole of this chapter, 
“The Solar Cyclonic Hypothesis,” has so little 
and doubtful statistical support, and to such 
an extent explains (?) the little known by the 
wholly unknown, that any detailed criticism 
would be both tedious and useless. It can be 
recommended to those only who are fond of 
the curiosities of “cloister” science. 

Page 113: “The marked increase in the num- 
ber of tropical cyclones which accompanies in- 
creased solar activity (sun spots) . . . But 
in “Hurricanes and Tropical Revolving 
Storms,” published 'by the British Meteoro- 
logical Office, 1922, it is shown that no such 
relation exists in any part of the world, ex- 
cept, perhaps, in the region of Mauritius, and 
even there not for the severer storms. 

Page 116: “ at times of many sun- 
spots, as Kullmer has shown, the storm track 
tends to be drawn poleward, perhaps by elec- 


trical conditions.” Professor Henry has ex- 
plained, Monthly Weather Review, 49, p. 283, 
1921, that the data used by Kullmer do not 
justify his conclusions. Then, too, why assert 
that such a shift, if it occurs, may be due to 
electrical actions? One gets impatient with 
assertions that are not backed up by logic and 
calculations. 

Page 116: “ ... ice ... is much more 
transparent to heat [than is water].” One 
must be excused for asking for the authority 
for this statement, especially as Bode, Annalen 
der Physik, 30, p. 326, 1909, found the dif- 
ference, if any, to be very small. 

Page 136: This page carries one of the few 
numerical calculations in the book — namely, 
10,000/300; and the answer given is 40. 

Page 174: “The existing abnormal changes, 
which we call weather, have their origin chief- 
ly, if not entirely, in the variations of solar 
radiation.” This is taken from another author, 
but adopted without question. It prompts one 
to ask whether, for instance, the eddies in the 
Niagara Gorge are due to variations in the 
amount of water passing over the falls. 

Page 231 : “Some such temperature (-273 # C.) 
prevails a few miles above the earth's surface, 
beyond the effective atmosphere.” Absolutely 
not, and far from it, as everyone knows who 
has any acquaintance with the theory of the 
isothermal condition of the upper air. 

As already stated, the above quotations from 
this book are only samples of the many shocks 
and surprises it contains for any one accus- 
tomed to accuracy and to the notion that every 
effect must have had an adequate cause. 

But bad as these books are they are only 
typical of that huge mass of toxic mental 
food so persistently thrust upon the public. 
“Yes, I know that,” is the ready and common 
response, “but what can be done about it?” 
Anything we sufficiently want done. The pack- 
er is no more a chemist or bacteriologist or 
other kind of scientific specialist than is the 
publisher, and yet we have found a way, fair 
to all concerned, that insures to us reasonable 
purity and wholesomeness of our physical food; 
and the same can and should be done for our 
mental food, though better done by a different 
method. 


W. J. Humphreys 
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SPECIAL ARTICLES 

THE INITIAL ENERGY OF THERMIONIC 
ELECTRONS 

Mj&ASttREMENTS of the initial energy of 
thermionic electrons have been made by Rich- 
ardson and Brown, Richardson, Schottky and 
Sih Ling Ting, working under Richardson. 1 * * * * * * 
With the exception of Ting's work these ex- 
periments substantially confirmed the belief 
that electrons are emitted from a hot body with 
velocity components distributed according to 
Maxwell's law for a gas having the tempera- 
ture of the emitting surface and molecular 
weight equal to that of the ploctrons. The 
measurements of Ting, however, were quite at 
variance with the former results, and his ex- 
perimental conditions were apparently better 
than those under which Richardson had 
worked. 

The present investigation was undertaken 
with the hope of getting more reliable data 
than have been hitherto obtained and with the 
expectation of carrying out measurements upon 
the distribution function over a very wide 
energy range. The experimental method of 
Schottky was adopted. In order greatly to 
extend the range of the measurements, various 
experimental refinements have been found ne- 
cessary, but the method is essentially that of 
Sohottky's work. 

The source of the thermionic electrons is a 
straight tungsten filament lying along the axis 
of a cylindrical electrode. The experiment 
consists in the determination of the fraction of 
the total number of electrons from this fila- 
ment which possesses sufficient initial energy 
to move against an opposing electric field and 
to arrive at a small opening in the cylinder 
near its center. This fraction is determined 
as a function of the potential between fila- 
ment and cylinder, emission currents being 
measured only during short intervals of time 
during which the entire surface of the filament 
is at the same potential. 

i Richardson and Brown — Phil. Mag. 16 p. 358 

(1008). 

Richardson— Phil. Mag. 16 p. 890 (1906); 18 

p. 681 (1909). 

Schottky— Ann. d. Fhys. 44 P. 1011 (1914). 

Sih Ling Ting — Roy. Soc. Proc. 98 P. 374 

(1920-21). 


In the former work upon this subject the 
fastest electrons measured have had energies 
corresponding to a potential difference of 
about 2 volts. In the present experiments the 
fastest electrons measured have energies cor- 
responding to about 5.35 volts. This is at a 
filament temperature of 2475* K. giving a 
saturation emission of .24 x 10~ 8 amp. Meas- 
urements have yet to be made at considerably 
higher temperatures and it seems probable that 
the distribution function will be investigated 
as far as “6-volt electrons” at these higher 


temperatures. 

If the emitted electrons leave the filament at 
the temperature T with velocities distributed 
according to Maxwell's law the fraction of the 
saturation current which reaches the surround- 
ing cylinder at a potential 9 negative to the 
filament is given by, 


t 







IsT 


+ 



Here e is the electronic charge and k is Bolte- 
mann’s gas constant. The derivation of this 
expression, which was given by Schottky, as- 
sumes the diameter of the filament small in 
comparison with the diameter of the cylinder 
and the elimination of end effects at the ex- 
tremities of the latter. In the present experi- 
ments these requirements are satisfactorily met. 
Furthermore, this equation holds only for 
values of 9 so large that the potential of the 
collecting cylinder is more negative than the 
potential of any region between it and the 
filament. 

The experimental data which have been ob- 
tained are in excellent agreement with this 
theoretical equation. Data have been obtained 
connecting i/i 0 and 9 at eight different tem-. 
peratunes ranging from 1440° K. to 2475* K. 
These temperatures are determined with fair 
accuracy. At the lower temperatures the data 
are given throughout by the above equation 
within the limits of error of the measurements. 
At the higher temperatures the data deviate 
from the theoretical relation only for values of 
9 near sero, and in the direction to be antici- 
pated from the mutual repulsion of the elec- 
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trons in the space between the electrodes. No 
one of the eight sets of data is satisfactorily 
represented by equation (1) if the value of 
the temperature T is taken 10 per cent, in 
error. 

The range of the measurements which have 
been made thus far is as follows : 

1440° K. — 1.0XMH 1 amp, saturation cur- 
rent to 1.0 X 10~ u amp. at 1.02 volts. 

2475° K. — .24X10“* amp. saturation cur- 
rent to 2.0 X 10“ u amp. at 5.36 volts. 

Data are still to be taken at temperatures 
below 1440° K. and above 2475° K., and at all 
temperatures the range of the measurements 
may be somewhat extended by further refine- 
ments to eliminate some of the disturbing fac- 
tors which are still present. 

L. H. Obrmer 

Research Laboratories or the 

American Telephone and Telegraph 
Company, Inc. 

and the Western Electric Company, Inc. 

March 5, 1923 


THE AMERICAN PHYSICWLOG1CAL 
SOCIETY 

The thirty-fifth annual session of the Ameri- 
can Physiological Society met at the Univer- 
sity of Toronto, Toronto, Canada, December 27, 
28 and 29, 1922. The scientific meetings were 
held in the physiological lecture room of the 
University of Toronto. There were six scien- 
tific sessions lasting through three days with 
over seventy-five titles. Two of these sessions 
were combined programs in which the physiol- 
ogists joined with the biochemists, pharmacolo- 
gists and pathologists of the Federation of 
American Societies for Experimental Biology. 
Of the sessions the combined program of thfc 
last afternoon discussing various aspects of 
the internal secretion of the pancreas and its 
physiological rtte in the body aroused the 
greatest enthusiasm and the largest general at- 
tendance. The individual programs as a whole 
were of high quality and of the usual variety, 
covering all fields of physiological endeavor. 
The American physiologists are justly proud of 
the high standard of the research contribu- 
tions. 

The most important business transacted at 
the annual session was the following: 


Dr. William T. Porter, of Harvard Univer- 
sity, continued his research fellowship grant 
of $1,200. The council announced the appoint- 
ment to this fellowship for the year 1922-23 
of Miss Florence B. Seibert. The occupant of 
the fellowship under the terms of the grant is 
privileged to choose any research laboratory in 
which to carry forward the researches. Miss 
Seibert elected to work under the guidance of 
Professor L. B. Mendel, of Yale University. 

It was announced by the council that Dr. 
William T. Porter had donated to the society 
all the remaining volumes and plates of the 
American Journal of Physiology issued under 
his editorship. This generous grant puts the 
society in possession of all the reserve sets of 
the American Journal of Physiology . 

The council reported before the society that 
the American Journal of Physiology , now in 
its sixty-fourth volume, and Physiological Re- 
views, now in its third volume, were both at 
the present time self-supporting with a suffi- 
cient credit balance to maintain publication on 
a very stable basis. The commendable finan- 
cial condition of the journals is largely credited 
to the conservative and skilful financial man- 
agement of the managing editor, Dr. Donald R. 
Hooker, of Baltimore. As an expression of 
Appreciation by the membership of the society 
as a whole, Dr. Hooker was given an enthu- 
siastic vote of thanks for his unselfish and 
tireless labors in maintaining not only the 
financiaf success but the high research ideals 
and standards of publication in the journals 
of the society. 

Dr. Donald R. Hooker was elected managing 
editor of the American Journal of Physiology 
for the year 1923. The board of editors for 
Physiological Reviews designated for 1923 
consists of: 

William H. Howell, Johns Hopkins School of 
Hygiene, chairman ; Donald B. Hooker, Balti- 
more; J. J. R, Maeleod, University of Toronto; 
L. B. Mendel, Yale University; Reid Hunt, Har- 
vard University; H. Gideon Wells, University of 
Chicago; Walter J. Meek, University of Wis- 
consin. 

Professor A. J. Carlson, University of Chi- 
cago, was nominated representative of the so- 
ciety on the National Research Council. 

Hie following scientists were elected to mem- 
bership in the society: 
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Thomas Addis, M. D. f professor of medicine, 
Stanford University. 

Janet Howell Clark, A.M., Ph.D,, associate in 
physiological hygiene, School of Hygiene, Johns 
Hopkins University. 

Roger Sanford Hubbard, A.M., Ph.D,, biolog- 
ical chemist, Clifton Springs Sanitarium, Clifton 
Springs, N. Y. 

David Rapport, M.D., fellow of the National 
Besearch Council, 1922*23. 

M, H. Rees, A.M., Ph.D., M.D., professor of 
physiology and pharmacology, University of Colo- 
rado. 

Norman B„ Taylor, M.B., M.R.C.S., F.R.C.S., 
assistant professor of physiology, Toronto Uni- 
versity. 

J. Earl Thomas, M.D., associate professor of 
physiology, St. Louis University. 

The officers elected for the year 1923 are; 

President, Anton J. Carlson, University of Ohi- 
cago. 

Secretary, Charles W. Greene, University of 
Missouri. 

Treasurer, Joseph Brian ger, Washington Uni- 
versity, St. Louis. 

Arnold B. Luekhardt, University of Chicago, 
and John R. Murlin, University of Rochester, 
were elected to membership in the council of the 
society. 

The following resolutions were presented and 
voted by the society: 

Rcsoloed: That the American Physiological So- 
ciety strongly approves the full international 
character of the Physiological Congress at Edin- 
burgh, and that we heartily support the efforts 
of the organisation committee in that attitude. 

Resolved: That the Physiological Society ex- 
tend an invitation to the International Physio- 
logical Congress of 1920 to meet in America, 

Resolved: That the American Physiological So- 
ciety express to the local committee and espe- 
cially to its chairman, Dr. Henderson, their ap- 
preciation of the excellent management of the 
meetings and of the delightful entertainment pro- 
vided, which place the Toronto meeting among 
the most successful and enjoyable in the history 
of the society. 

SCIENTIFIC PROGRAM 

The topics rendered in the scientific program 
are completely listed below: 

The significance of the dual function of hemo- 
globin in relation to the mechanism of the chem- 
ical regulation of respirations Robert Gesrll, 
Washington University, St. Louis. 

Circulatory changes in experimental dehydra- 
tion: N. M. Keith, Mayo Foundation. 


The effect of anoxemia on metabolism; E. J. 
Koehler (by invitation), E. H. BrunqUist (by 
invitation), and A. S. Loevenhart, University of 
Wisconsin. 

Some effects of strychnine and physostigmine 
upon the blood pictures C. W. Edmunds and 
Putnam C. Lloyd (by invitation), University of 
Michigan. 

On the existence of a hitherto unknown nutri- 
tive factor essential for reproduction : H. N. 
Evans and K. Scott Bishop (by invitation). 
University of California. 

A comparison of the effects of the injection of 
gum acacia solution and of the transfusion of 
blood on the oxidative power of the brain as in- 
dicated by alterations in temperature after the 
injection of adrenalin : George W. Chile, Amr 
F. Rowland (by invitation), and S. W. Wallace 
(by invitation), Cleveland Clinic. 

The respiratory quotient and basal metabolism 
following removal of the liver and glucose in- 
jection : F. C. Mann, Mayo Foundation. 

On the physical properties, daily amount and 
rate of secretion of human pancreatic juice : 
A. B. Luckhahdt, Fred Stangl (by invitation), 
and F. C. Koch (by invitation), University of 
Chicago. 

Respiratory exchange studies under ether nar- 
cosis: T. K. Kruse, University of Pittsburgh. 

The based metabolism of girls from eleven to 
fourteen years of age ; Mary Swartz Rose and 
Grace MacLeod (by invitation), Teachers Col- 
lege, Columbia University. 

On the local reflex mechanism and the nature 
of the segmental contractions in the small in- 
testine: Albert Kuntz (by invitation), and J. 
Earl Thomas (by invitation), St. Louis Uni- 
versity. 

Electrical conductivity of living tissues os af- 
fected by the surrounding medium: S. C. Brooks 
( by invitation), Washington, D. C. 

Some X-ray studies on the heart : W. J. Meek 
and J. A. E. Eyster, University of Wisconsin. 

The physiological action of ionising radiations; 
Alfred C. Redfield, Harvard Medical School. 

On the cause of the initial rise in the basal 
metabolic rate during fasting: Margaret Kunde 
(by invitation), Chicago. 

Influence of gonad hormones on the seminal 
vesicles: N. F. Fisher (by invitation), Chicago. 

Effect of muscular activity on perfused adrenin : 
R. G. Hoskins and E. P. Durrant (by invita- 
tion), Ohio State University. 

Effect of digestive enzymes on pituitary ex- 
tract action : Maurice H. Rees (by invitation) 
and Richard Whitehead (by invitation), Uni- 
versity of Colorado. 
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Neuromuscular activity in cretinoid sheep: 
Sutherland Simpson and Howard S. Liddell 
( by invitation), Cornell University* 

The co »t of work in exophthalmic goiter : H. 
S. Plummer (by invitation) and W, M. Booth- 
by, Mayo Foundation, 

The effect of thyro-parathyroidectomy and 
parathyroidectomy at 100 daye of age on the 
growth of male albino rate : F. S. Hammett, 
Wiatar Institute. 

The pathogenesis of parathyroid tetany : L. B. 
Dragstedt, University of Chicago. 

The control and cure of parathyroid tetany: 
A. B. Luckhardt, P. Bosknbloom (by invita- 
tion), J. Blumenstock (by invitation), and B. 
Goldberg (by invitation), University of Chicago. 

Increase in sise at moulting : J. P. Baum- 
berger and J. M. D. Olmsted, Stanford Uni- 
versity. 

The oalorigenic action of adrenalin chloride: 
W. M. Boothby and I. Sandiford (by invita- 
tion), Mayo Foundation, 

The supposed relation of the adrenals to re- 
flex volume changes in the denervated limb. 
(Lantern): G. N. Stewart and J. M. Bogoff, 
Western Reserve University. 

The supposed relation of the adrenals to the 
blood-pressure changes induced by cerebral 
anemia . (Lantern): J. M. Bogoff and Helen 
C. Coombs, Western Beserve University and Co- 
lumbia University. 

Retinal mean local sign; a new view of the 
relation of the retinal mosaic to visual percep- 
tion : F. W. Weymouth, Emelie E. Anderson 
(by invitation) and H. L. Averill (by invita- 
tion), Stanford University* 

Chemical effects produced by passing electric 
currents through thin artificial membranes of 
high electrical resistance : B. S* Lillie and S. E. 
Pond (by invitation), Nela Research Laboratory. 

Some physiological effects of saccharin : A* J. 
Carlson, University of Chicago. 

Delay in the response to the second of two 
stimuli in nerve , and in the nerve-muscle prepare* 
tion: Alexander Forbes, F. B. Griffith (by 
invitation) and L. H. Bay (by invitation), Har- 
vard Medical School. 

Some characteristics of the action current in 
nerve: Herbert 8* Gasser and Joseph Be- 
langer, Washington University, St. Louis. 

Rapid intestinal absorption, without digestion , 
of a complex protein substane&^-tissue fibrinogen : 
0. A. Mills, University of Cincinnati. 

The effect of formaldehyde upon the vitamin 
oontent of milk: A* M. Bleile and R. J. SEY- 
MOUR (by invitation), Ohio State University. 

The excitation of gastric secretion by applica- 


tion of substances to the duodenal mucosa: A. C. 
Ivy and G. B. McIlvain (by invitation), Loyola 
University. 

The behavior of the empty stomach in the 
moUusca: T. L. Patterson, Detroit College of 
Medicine and Surgery. 

Study of pulse wave velocity in arteriosclerosis : 
Jane Bands (by invitation), University of Penn- 
sylvania. 

The all-or-none character of minimal flexion 
reflex contractions in the spinal cord: E. L. Por- 
ter, Western Beserve University. 

The influence of insomnia , fasting , etc ., on the 
knee jerk: Mary A. M. Haupt (by invitation) 
and N. Kleitman (by invitation).. 

Experiments on the mechanism of action of 
insulin: J, J. R. Maclbod, N. A. McCormick 
(by invitation), E. C. Noble (by invitation) and 
K. O’Brien (by invitation), University of To- 
ronto. 

Quantitative parallelism of effect of insulin in 
man, dog, rabbit : F. H. Banting (by invita- 
tion), C. H, Best (by invitation), G. M. Dobbin 
(by invitation) and J. A. Gilchrist (by invita- 
tion), University of Toronto. 

Delayed manifestation of the physiological ef- 
fects of insulin following the administration of 
certain pancreatic extracts : J. B. Colup, Uni- 
versity of Alberta. 

Methods of administration of insulin: F. G. 
Banting (by invitation), G. M. Dobbin (by in- 
vitation) and Miss S. Cairns (by invitation), 
University of Toronto. 

Methods of administration of pancreatic ex- 
tracts to diabetic animals and wan: C. Clyde 
Sutter (by invitation), C. B. F. Gibbs (by in- 
vitation) and John R. Murlin, University of 
Rochester. 

The physiological assay of insulin: G. S. 
Eadie (by invitation), N. A. McCormick (by in- 
vitation), Miss K* O’Brien (by invitation) and 
J. J. B. Maoleod, University of Toronto, 

The effect of voluntary contractions and of 
dermography on the number of visible capillaries 
of the human skin: G. N. Tsang, University of 
Minnesota* 

PAPEkS by title 

Measurement of the circulation rate in man : 
H* W. Haggard and Y. Henderson, Yale Uni- 
versity. 

On Weichardt f s supposed fatigue toxin : Fred- 
eric S. Lee and B. Aronovitch (by invitation), 
Columbia University. 

The chemioal regulation of the activities of the 
human kidney: E. F. Adolph, University of Pitts- 
burgh. 

Some conditions determining adrenal secretion : 
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F. A. HArtman, University of Buffalo. 

Some effects of adrenalin on the perfused bull' 
frog hed’t: C. I. Roto (by invitation) , Universi- 
ty of Kansas. 

On the concentration of proteins in tissues : 

E. «T. Cohn, Harvard University. 

The site of the anaphylactic reaction of the 
uterus: O. O. Stoland, University of Kansas. 

Certain factors affeoting filtration through 
berkefeld candles: Stuart Mudd, Harvard Uni- 
versity. 

Some effects of various environmental tempera- 
tures upon the blood of dogs: E. L. Soott and 

F. B. Flinn (by invitation), Columbia University. 

Causation of the differential blood pressure in 

aortic regurgitation: H. C. Bazett, University 
of Pennsylvania. 

Bio physical studies of the effects of adrenalin 
upon the temperature of the brain and of other 
organa and tissues: George W. Chile and Hugo 
Fbicke (by invitation), Cleveland Clinic. 

The motile state of the stomach of the monkey 
in hunger: T. L. Patterson and Jessie Illen- 
DEN (by invitation), Detroit College of Medicine 
and Surgery. 

The electrocardiogram in fasting dogs : H. C. 
Dawson (by invitation), S. Moboulib and A. E. 
Guenther, University of Nebraska. 

On the relations of cortical and sub-cortical 
cerebral lesions to spastic phenomena in the mar- 
supial i Fred T. Rogers, Baylor University. 

Relation of the ovary to the gravid uterus in 
the aplacental opossum : Carl Hartman, Uni- 
versity of Texas. 

Removal of the semicircular canals in baby 
chicks : L. B. Nice and 0. L. Furrow (by in- 
vitation), University of Oklahoma. 

Experiments on migration of bacteria: Shields 
Warren (by invitation) and Stuart Mudd, Har- 
vard University. 

Administration of lactic add following removal 
of the liver : F. C. Mann and T. B. Magath 
(by invitation), Mayo Foundation. 

Certain features of the physiology of growth 
as illustrated by the lameUibraneh tibela: F. W. 
Weymouth, Leland Stanford Junior University. 

A note on the oontrol of the oardia in man: 
A. J. Carlson, Chicago. 

The influence of the cerebrum and cerebellum 
on decerebrate and ether rigidity : J. M. D. 
Olmsted and W. P. Warner (by invitation), 
Toronto. 

Distribution of vitamin A in the digestive se- 
cretions and urine: Ethel Cooper (by invita- 
tion), Chicago. 

The after effects of prolonged fasting on gas- 


tric secretions: Margaret M. Kundk (by in- 
vitation), Chicago. 

Electric capacity of the brain and other animat 
tissues: Georgs W. Chile and C. Nusbaum (by 
invitation), Cleveland Clinic. 

Heparin, an antiooagulant : W. H. Howell, 
Johns Hopkins University. 

The effect of gymnasium exercises and athletic 
contests on the blood catalase: W. E. Burge, 
University of Illinois. 

DEMONSTRATIONS 

Demonstration of the turning and caloric re- 
actions on the isolated eye musoles of the rabbit, 
with some theoretical remarks : & Barany (by 

invitation), University of Upsala. 

Horizontal eye movement produced from the 
bortex of the vermis in the rabbit : R. Barany 
(by invitation), University of Upsala. 

A simplified automatic and bloodless method of 
recording the volume- flow of blood: Robert Ge- 
bell, Washington University. 

Filtration through frog-skin : Torald Soll- 
MANN, Western Reserve University. 

A new method for determining the clotting 
time of the blood: C. A. Mills and M. F. Pet- 
erson (by invitation), University of Cincinnati. 

A method of estimating the thickness of cell 
membranes : Hugo Fricke (by invitation), 

Cleveland Clinic. 

Cinema demonstration of growth and gait of 
cretinoid sheep : H. S. Liddell (by invitation) 
and Sutherland Simpson, Cornell University. 

An apparatus for regulating the body tempera- 
ture during operative procedures: Munrok A. 
McIver (by invitation), Harvard Medical School. 

Note on a method of making simultaneous fast 
and slow drum records of fatigue ; F. M. Bald- 
win, Iowa State College. 

The silver non-polarisable electrode adapted for 
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THE LIFE CYCLE OF THE 
PROTOZOA 1 

The obligation which this occasion brings 
offers a challenge to the zoologist whose 
pleasant privilege it is to address you, to sum- 
mon from his experience his ripest judgment 
upon the problems of greatest interest in his 
field of investigation. It affords him the op- 
portunity to round up his vagrant ideas, to 
corral his scattered observations and to brand 
them with the symbols which we all recognize. 
He must therefore leave the specialized field 
in which he ranges and come into the arena 
of our common and central problems. 

411 The Protozoa, according to our generally 
413 accepted view of the evolution of the animal 

410 kingdom, stands at the base of the animal tree 
of life. From them have sprung, perhaps in 
a polyphyletic fashion, the other phyla. Thg^ 
structure of the collar cells of the P or if era 
suggests the origin of this phylum from the 
Choanoflagellata. The occurrence of nemato- 
cysts, tentacles and eyespots in the Dinoflagel- 
lata turns our attention from them to the 
Cmlenterata, while some ciliates and the platy- 
helminthes have much in common. Be this as 
it may, the Protozoa are found in the oldest 
fossiliferous rocks, and the genera of Itadio- 
laria therein conform rather closely to genera 
living to-day, while the fossil Dinoliagollata of 
the flints of Delitzsch are scarcely distinguish- 
able from species living in the modern seas. 
The striking similarities of the most ancient 
fossil Protozoa to recent ones afford some 
ground for the inference that the Protozoa 
living to-day differ but little from those when 
life was young. We may therefore turn to 
this group with some confidence that the phe- 
nomena which we discover therein to-day are 

i Vice-presidential address before Section F — 
Zoology of the American Association for the Ad- 
vancement of Science and presidential address 
before the American Society of Zoologists at 
Boston, December 27, 1922. 
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both significant and instructive as to form, 
structure and function, when the waters of the 
primitive seas formed the first balanced aqua- 
rium. 

The Protozoa appear to have emerged at 
that level in the evolution of living* substances 
in which the nucleus was being established, 
superseding the phase of distributed chromatin 
and substituting a permanent organization of 
chromatin within a nuclear membrane for the 
temporary aggregation of chromatin granules 
at certain critical stages in the life cycle, such 
as division. While it is as yet too early in the 
period of the cytological exploration of the 
Protozoa to conclude that the evolution of 
chromosomes first took place in this group of 
animals, it does seem highly probable that this 
is true and quite probable that most Protozoa 
have definite nuclei and that they have chromo- 
somes and that they conform in principle to 
the basic features of mitosis in the Metazoa 
and Metaphyta. 

The seeming exceptions to this conclusion 
which we find in accounts of the de novo origin 
af nuclei from chromidia lack adequate cyto- 
logical evidence and are in my opinion based 
upon false interpretations of cytoplasmic con- 
tents and conditions resulting from the cycle 
of metabolism in part, and, in a few reported 
instances, are based upon undetected parasitic 
infections. Our confidence in the conformity 
of the Protozoa to the integrity of and descent 
of nuclei and in the individuality of chromo- 
somes which we find in the Metazoa, increases 
steadily as sound cytological investigation of 
the group progresses. We may therefore in- 
fer that the Protozoa have a cellular organiza- 
tion and are equipped with the essential struc- 
tural basis for the mechanism of heredity, in 
so far at least as the possession of chromo- 
somes, mitosis and even ehromomeres and also 
genes are concerned. 

With the presence of this equipment estab- 
lished in the group we may well ask in how 
far these supposedly simple organisms have 
also taken on the complicated life history of 
the Metazoa and Metaphyta. It is to several 
aspects of this question that we will turn our 
attention more, closely this evening. 

The searcher for the origins of biological 
phenomena will find the Protozoa a fertile but 
perplexing field for their discovery. Here have 


arisen all the fundamental types of symmetry, 
spiral, both leiotropie and dexiotropic, radial, 
bilateral and a host of modifications of these. 
Here also are several distinct types of mitosis, 
different locations of the centrosome, extra- 
ordinary derivatives of this organ ranging from 
the nematocysts of the dinofiagellates to the 
complicated neuromotor systems of the tri- 
chonoymphid flagellates. Sex and sexual di- 
morphism, ranging from slightly different 
staining reactions between gametocytes to pro- 
found sexual dimorphism of gametes, have had 
their origin here. The Protozoa have pro- 
vided the arena in which the primitive pageant 
of life made its first parade before it settled 
down into the more humdrum and less interest- 
ing mediocrity of metazoan and metaphytic 
conformity. 

Let us then turn to the fundamental prob- 
lem of the life cycle. Within the phylum of 
the Protozoa there have been evolved certain 
developmental processes which seem to have a 
rather precise correspondence with processes 
which constitute the fundamental parts of the 
life cycle of the Metazoa. These have attained 
their fullest development only in the highest 
representatives within the several classes of 
Protozoa, such as the ciliatcs, flagellates, Sar- 
codina and Sporozoa. They appear to have 
evolved independently in the several groups. 
Their origin thus seems to be polypbyletic. 
These points of agreement are : 

1. The elaboration of the mechanism of 
heredity up to the point of nuclei with chromo- 
somes whose individuality, continuity and di- 
versification appear to be comparable with that 
attained in the metazoan nuclei. 

2. The development of sex, of sexual repro- 
duction — perhaps of the sex complex of chromo- 
somes, and coincident with these the phenomena 
of gametogenesis and fertilization comparable 
in essentials of chromosome individuality and 
segregation with the conditions in the Metazoa. 

3. The universal occurrence of the phe- 
nomenon of asexual reproduction, not to be 
confused with the attendant phenomenon of 
mitosis of unicellular organisms. Mitosis is 
important because of the unicellular state in 
some Protozoa. 

4. The development of a multicellular stage 
following fertilization or following its possible 
equivalent ; this multicellular stage I shall 



AWHL 0 , 1023 ] 


SCIENCE 


399 


designate as a somatella. In it there is general- 
ly no progress to the point of division of labor 
and differentiation of tissues, although the 
differentiation of sexual and somatic cells oc- 
curs in some instances, as in Paramcecium and 
Volvox and in the pansporoblast of the Sporo- 
zoa, and histological differentiation of the so- 
matic cells is clearly arrived at also in the 
pansporoblast. 

5. The occurrence of death as a biological 
phenomenon as normal to the Protozoa as it 
is to the Metazoa. 

In addition to these unifying features which 
tend to bring into one biological scheme the 
Metazoa and the higher Protozoa, we have 
the oiitstanding fact to which biological think- 
ing of the time has given too little attention; 
namely, that in many, possibly most, of the 
species of most of the Protozoa, and indeed 
in the still wider group of the Protista as 
well, sexual reproduction has never been found 
and probably does not occur in some species 
in which it has been reported. Nevertheless, 
there prevails among these primitive organisms 
the phenomenon of evolutionary divergence, 
or speciation, and the origin of specific dis- 
tinctions. These distinctions seem to be indis- 
tinguishable in scope and kind from those of 
the Metazoa when tested by genetic studies, 
by morphological and cytological analyses, and 
by the more precise refinements of biochemical 
relations as revealed in serological reactions. 
Let us now turn to a fuller consideration of 
these points which I have enumerated as hav- 
ing been evolved in the group of Protozoa. 

Prior to taking these up let us remind our- 
selves of the fundamentals of the life cycle 
of the living substance which constitutes so 
important a feature of this aggregate of mat- 
ter and energy as over against that which con- 
stitutes the non-living world. The essential 
elements of such a cycle, be it in the plant or 
animal, in the Protozoa or the Metazoa, 'he 
Protophyta or the Metaphyta, appear to be 
the following: 

We begin the cycle with the zygote, carry- 
ing two sets of ancestral genes contributed 
to the individual by the haploid gametes, thus 
establishing a diploid state in the individual. 
This diploid condition of the nucleus of the 
zygote is then transmitted to all nuclei of all 
cells of the subsequent subdivisions of the 


zygote until segregation takes place in gameto- 
genesis. 

The interaction between nuclei containing 
these genes and the cytoplasm in which they 
are found presumably controls by chemical 
action the subsequent processes of growth and 
differentiation and thus determines the volume 
and nature of new cytoplasm and its contents 
and the rate of its production. This control 
persists throughout the whole of the life of 
the zygote and of all of its subdivisions. We 
may designate the sum total of living sub- 
stance thus controlled in all of the succession 
of functional individuals as the zygotic or 
Huxleyan individual. 

The first step in the development of the 
zygote is cleavage and the formation of a 
multicellular complex which, in higher forms, 
becomes differentiated by histogenesis and or- 
ganogenesis into complex and specialized or- 
gans of the individual. 

The subdivision of the zygotic individual 
into varying numbers of functioning individuals 
by various processes of asexual reproduction 
is made possible by the persistence of undif- 
ferentiated tissues or by processes of dedif- 
ferentiation. The initial genetic equipment of 
the zygote thus continues its control through- 
out the life of all of these subdivisions re- 
sulting from asexual reproduction of different 
patterns. The genetic type of organization 
established by the fusion of the gametes main- 
tains its integrity throughout this process, al- 
though the various bodies which may carry it 
yield to the assaults of the environment. 

The universality of this phenomenon of 
asexual reproduction is one of the striking 
features of the living substance, especially in 
the Protozoa, where we see it manifested in 
binary and in multiple fission and aporula- 
tion of various types. We find it in the Meta- 
zoa in the budding processes of hydroids and 
raedusw, transverse segmentations of planar ia 
and of the strobila of the tapeworm, in the va- 
rious types of gemmules, statoblasts and brown 
bodies of Bryoxoa, in the embryonic fission of 
midges and of the armadillo, and in identical 
twins in man. It may also appear in tera- 
tomata and embryoraata of vertebrates and per- 
haps bears some relation to the potentialities 
of the living substance to afflict itself with 
malign neoplasms. The fact seems to be that 
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the living substance of the individual is con- 
stitutionally unable, even in its highest levels 
of evolution, to wholly shake off the deeply 
rooted tendency to reproduce others of its 
kind or other kinds, or to give rise to some 
other phase of a life cycle by some form of 
asexual reproduction. Broadly viewed, the 
whole evolutionary process in plants and 
animals appears to have progressed by the 
suppression of asexual reproduction anti in- 
creasing emphasis on the differentiation of the 
body of the zygote as first produced. 

It is therefore perhaps not without signifi- 
cance that the process of asexual reproduc- 
tion is so deeply entrenched among the pro- 
tista and antedates, in the process of evolu- 
tion, the origin of sexual reproduction itself. 
In spite, however, of this tendency for the mul- 
tiplication of functional units by the process 
of asexual reproduction, we find that the liv- 
ing substance sooner or later arrives at a stage 
both in ontogeny and in phylogeny in which 
gametogencsis ensues and by this method pro- 
vision is made for the origin of new life 
cycles, starting with a variety of types limited 
only by the possible permutations in the an- 
cestral genes and the viability and survival 
values of these combinations. With the ac- 
complishment of gametogencsis the processes 
of senescence are hastened and the death of 
the individual or individuals ensues. We may 
summarize, then, the essential features of the 
life cycle as syngamy, or sexual reproduction; 
cleavage of the zygote; histogenesis and or- 
ganogenesis and the division of labor; asexual 
reproduction resulting in the multiplication of 
functioning individuals; gametogencsis ; senes- 
cence and death. 

There has been a tendency in some quar- 
ters to set aside the Protozoa, as exempt from 
the program involved in this life cycle as mani- 
fested in the Metazoa and Metaphyta. In- 
deed, some have even denied the cellular char- 
acter of the Protozoa while others have in- 
timated that the phenomenon of heredity was 
of necessity of a different type in this primitive 
group and even that the Protozoa are im- 
mortal. In addition to these restrictions on the 
point of view there have arisen in the course 
of the investigations of the Protozoa certain 
interpretations of the developmental phenomena 
discovered therein which seem to militate 


against the possibility of the existence of one 
or other of these fundamental stages of the 
life cycle. Let us therefore turn to the Proto- 
zoa and consider in some detail in how far, in 
reality, they tend to conform to the common 
scheme of the life cyele which has been so 
widely adopted and prevails so universally in 
the Metazoa and the Metaphyta. 

The first point to which our attention is 
turned is naturally the existence of the mech- 
anism of heredity in the Protozoa. We are con- 
fronted at once by the statement that the 
Protozoa are not purely cellular; they are 
rather organisms. This question appears, how- 
ever, to be purely a formal one and is met by 
the definition of a cell from the dynamic point 
of view, to wit: that a cell is not only a nu- 
cleus with a surrounding cytoplasm, but that 
it is also a chemical engine for the flux of 
matter and the flow of energy. Cell boundaries 
are not essentially a part of the definition of 
a cell. From the dynamic point of view the 
Protozoan is as surely a cell or a group of cells 
as is an egg or a blastula, or a man. The 
fact that it is also a complete organism with- 
in, it may be, the confines of one cell, merely 
complicates its structure by necessitating in 
many Protozoa the existence, within the cyto- 
plasmic domain of a single nucleus, the pres- 
ence of the organelles of the individual and the 
performance of the several different functions 
of life within the boundaries of the one do- 
main. It is apparent to one who scans the 
widespread occurrence of multicellular states 
among the Protozoa that it is clearly a matter 
of entire indifference to the functional efficiency 
of the Protozoan as to how many cells there 
may be in its make-up. It is more a matter 
of importance that the quantity of the nuclear 
and cytoplasmic substances should be proper- 
ly adjusted to each other and to the volume 
of matter and amount of energy in the process 
of transformation. There is such a suitable 
adjustment which Hertwig has long since em- 
phasized which finds many illustrations in any 
comparative study of any considerable group 
of Protozoa. A huge radiolarian with the 
enormously complex skeletal structure com- 
posed of thousands of elements integrated in 
a common and complex pattern may have a 
single nucleus of huge dimensions with as 
many as 1,600 chromosomes. Two species of 
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flagellates living in the same environment in 
the digestive tract of a termite may have in 
one instance a single large nucleus with its 
attendant intricate neuromotor system of many 
complex elements, while the other of approxi- 
mately the same size may have 2, 4, 8, or it may 
be 50 nuclei. But these will have in a general 
way a correspondingly small quantity of 
chromatin in each nucleus and the total in all 
of the nuclei will approximate in quantity 
that in the single nucleus of the accompanying 
species of like size. 

Our conceptions of the nucleus in Protozoa 
have been thrown into confusion and to some 
extent therefore excluded from the category 
of metazoan and metaphytan nuclei by the ac- 
counts of protozoologists of the occurrence 
among Protozoa of certain cytological phe- 
nomena which appear to undermine and to 
render impossible our modern concepts of the 
mechanism of heredity in that they seem to 
invalidate the continuity and individuality of 
the chromosomes. 

The complicating concepts are; namely, the 
occurrence of amitosis, of the formation of 
nuclei de novo from chromidia; chromidiogamy 
or the formation of gametes from chromidia; 
and of multiple nuclear division, in which a 
single nucleus parts at once into numerous 
nuclei. Added to this group of perplexing 
phenomena is the persistent proposal that 
Protozoa reproduce by the process of autog- 
amy emanating from the Schaudinn-Hartmann 
school at Berlin and its followers. 

Without attempting at this time to go into 
the cytological details necessary to refute any 
or all of these seemingly unusual and compli- 
cating cytological phenomena, I will pass them 
by with the statement that in the course of 
more than ten years of intensive work on the 
cytological processes of flagellates and rhizo- 
pods, I have been wholly unable to find any 
satisfactory cytological evidence to support rny 
view that the nuclear phenomena of the Pro- 
tozoa differ fundamentally from those of the 
Metazoa. 

In the first place amitosis as described in 
the Protozoa is either a pathological or degen- 
erative process, as it is in the Metazoa, or it is 
based on a partial account of the normal 
process of mitosis in which the nuclear mem- 
brane remains intact throughout the whole 


process, as it does in flagellates and rhizopods, 
and in its anaphases presents a superficial 
resemblance to pathological amitosis. The per- 
sistence of the nuclear membrane in no way 
interferes with the occurrence of chromosomes 
constant in number and kind. In other words, 
the doctrine of chromosome continuity, insofar 
as amitosis is concerned, is no more affected 
in the Protozoa than it is in the Metazoa. 

We have had accounts of the de novo origin 
of nuclei and of chromidiogamy by an associa- 
tion of chromidia in the cytoplasm into new 
nuclei while at the same time the old nuclei 
disappear. These accounts of this process in 
Arcella, Aetinosphairinm, and in certain flagel- 
lates are, in our observation, the results of the 
failure to apprehend the fact that the process 
of metabolism in the protozoan individual 
brings about in the protozoan cell the forma- 
tion of intracytoplasmic substances which, on 
the one hand, provide for the rapid multipli- 
cation of cells, as does the yolk of the egg after 
fertilization, and, on the other hand, obscure, 
by the very fact of their stainability, the actual 
process of mitosis in nuclei. The observer is 
led to give a false interpretation of degenera- 
tion to the condition in which the nucleus of 
the protozoan fades as a result of the process 
of metabolism, not unlike that in the growing 
egg during yolk formation. In this process it 
loses much of its stainability, appears to be 
degenerated and is hidden in the mass of 
stainable substance, the so-called chromidia, in 
the cytoplasm. It then undergoes rapidly a 
succession of cell divisions, during which period 
the chromidia are reduced in mass, the new 
nuclei show increased stainability, but the ob- 
server has mistakenly attributed their origin 
to the disappearing chromidia. 

The de novo origin of nuclei in Amoeba pro - 
teus described recently by Carter is, we believe, 
entirely of this nature. Similar accounts of 
de novo formation of nuclei and of chromidi- 
ogamy in Arcella appear to me to be of a sim- 
ilar nature, and it is possible there is also a 
confusion here by some investigators of mori- 
bund stages of individuals and of parasitized 
individuals. Some instances of the de novo 
origin of nuclei in flagellates appear to be 
instances of parasitism rather than de novo 
origin. 

In like manner some at least of the so-called 



402 


scimcs 


[Vol. LVII, No. 1475 


oases of multiple nuclear division are to be at- 
tributed to a process of rapid mitosis rather 
than multiple, coincident fragmentation of a 
single nucleus. In any event, the cytolog-ical 
evidence upon which the processes of chromidial 
organization of nuclei, chromidiogamy and mul- 
tiple nuclear division are based are undoubtedly 
wholly inadequate to establish the occurrence 
in the Protozoa of these biological processes so 
fundamentally unusual and so subversive to 
the more adequately founded concept of the 
mechanism of heredity. It appears that they 
should be dismissed entirely as wholly un- 
proven in fact and be regarded as inadequate 
interpretations of other processes, normal, 
pathological or parasitic in nature. 

The occurrence of autogamy in the Protozoa 
presents far less theoretical difficulties. Its 
incorporation in any system of interpretation 
of the operation of the mechanism of heredity 
involves no greater difficulties than does 
hermaphroditism and self-fertilization in the 
cestode or cleistogamy in the violet. The main 
difference lies in the fact that owing to the 
small size and limited number of cells in the 
protozoan cycle the uniting autogamous 
gametes are genetically nearer their common 
cellular ancestor than they are in the tapeworm 
or the violet. Some, however, of the processes 
of autogamy, as, for example, that of Endamce- 
ba coll, described by Schaudinn and by some 
other investigators in the parasitic Protozoa, 
rest upon misinterpretations of the process of 
cleavage in the encysted organism, and upon 
the mixture by investigators of the life cycles 
of several different parasites as parts of the 
cycle of one. We may conclude, then, that 
insofar as the fundamental nature of nucleus, 
chromosomes fend mitosis is concerned, Proto- 
zoa conform in essential features to the 
nuclear mechanism of the Metazoa and that 
autogamy, if present, is not peculiar to Pro- 
tozoa and offers no serious obstacle to the 
modern conception of the mechanism of 
heredity. 

The existence of sexual phenomena in the 
Protozoa has been a matter of frequent record 
and of repeated observation in various types 
of Protozoa. It was the result not only of the 
brilliant series of interpretative papers by 
Schaudinn, foremost leader in modern proto- 
zoology, but also of those by his many fol- 


lowers. In a series of brilliantly conceived, 
rapidly developed and handsomely illustrated 
monographs, Schaudinn demonstrated the ex- 
istence of sexual reproduction as a part of an 
elaborate life cycle in a series of Protozoa from 
rhizopods to the malarial parasite, thus giving 
rise to the general belief that sexual reproduc- 
tion was probably universal in the Protozoa 
and that it was only a question of skillful 
interpretation and fortunately selected material 
for any investigator to be able to demonstrate 
its occurrence in any species of the group. 

Some doubt has arisen as to the validity of 
some of Schaudinn's conclusions, and doubt 
also as to the accuracy of some of his observa- 
tions. This has arisen in part from his well- 
known mistakes in his account of the life cycle 
of the trypanosomes in which he confused in 
one life cycle those of no less than three dif- 
ferent organisms. The elaborate and critical 
work of Minchin and of others who have 
worked with trypanosomes has failed in the 
slightest to confirm Schaudinn’s conception of 
the sexual reproduction of these organisms. 

It would not be fitting for one to pass criti- 
cism on any of the other accounts which this 
investigator has given us unless one had him- 
self painstakingly worked over similar mate- 
rial. I wish to take this occasion, however, to 
state that prolonged research with the proto- 
monad, polymastigote, d in o flagellate and eugle- 
noid orders of the Mastigophora and in the 
Bhizopoda during the past ten years by my 
collaborators, students and myself has thus far 
failed to give us the slightest critical evidence 
of the occurrence of sexual reproduction in any 
of these orders. It is possible to find in one's 
material and to picture, as Goldschmidt and 
others have done, a sequence of fixed and 
stained stages which will simulate, in the most 
striking degree, the successive steps in the 
process of sexual reproduction if one neglects 
chromosomes. But over against these facts one 
must place his observations that dividing flag- 
ellates may within the brief time of a single 
minute assume positions simulating in their 
space relations final stages of plasmotomy and 
to exhibit later the appearance of the initial 
stages of conjugation owing to the great facil- 
ity with which the neuromotor organelles shift 
the positions of the parting sister cells. One 
should, therefore, utilize such material with 
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utmost caution. Throughout all of our work 
we have failed to find in the groups named the 
least evidence of gametogenesis and of ayngamy 
based upon cytological evidence involving 
chromosome number and behavior. We are, 
therefore, highly skeptical of all accounts of 
eexual reproduction in the flagellates other than 
those in the Volvocid®, where differentiated 
gametes, as in the ease of Volvo# } occur. 

In the same way our recent investigations in 
the mitotic process occurring in the cysts of 
intestinal rhizopods leads us to reject entirely 
Schaudinn’s account of sexual reproduction in 
this group, and has increased our skepticism in 
the account of its occurrence in the free -living 
rhizopods. It is a matter of prime consequence 
that protozoologists and others accept no ac- 
count of sexual reproduction as adequately 
established which does not rest upon essential 
cytological features of gametogenesis and fer- 
tilization, and the clear cut, unquestionable 
establishment of the. haploid and diploid 
sequence in these processes. 

The seeming absence of sexual reproduction 
in the bacteria and in many of the protopliytes 
combined with its seeming absence in the lower 
Protozoa does not militate against the fact of 
its establishment in the higher forms, but does 
bring us face to face with the fact that it is 
probably within the group of Protozoa and 
perhaps independently in its several orders 
that the phenomenon of sexual reproduction 
has had its evolutionary origin. Insofar as 
this fact bears upoif our thesis that the life 
cycle of the Protozoa and the Metazoa are 
essentially similar we should have to admit 
that the similarity inheres only in the higher 
representatives of the several orders of the 
Protozoa, or at the most in the Sporozoa and 
Ciliata and in a number of species perhaps 
of the other orders. 

This conclusion, if true, brings us to a con- 
sideration of the possibility that thefe may 
occur also in these primitive forms which now 
represent the earlier steps of the evolutionary 
process of the phenomenon of reproduction a 
periodic nuclear reorganization of the genes 
that is not primarily sexual. In its morpho- 
logical features and in its relationship to the 
permutations of genes and to their origin in 
the life cycle such reorganization may play a 


part in the mechanism of heredity not unlike 
that accomplished by the phenomenon of 
sexual reproduction in the Metazoa. Whether 
there is such a nuclear phenomenon and the 
manner in which it operates are both matters 
upon which we have as yet little or no light. 
The phenomenon of endomixis appears to be 
somewhat more like that of parthenogenesis 
than a more primitive form of nuclear re- 
organization. In the absence of full knowledge 
of the behavior of chromosomes during en- 
domixis in Paramoecium and other ciliates final 
judgment must be suspended as to the identity 
of endomixis and parthenogenesis. 

It is an undeniable fact that in the Metazoa 
and Metaphyta the gametoeytes go through a 
long period within which cell division is sus- 
pended and metabolic and histogenetic pro- 
cesses of considerable importance in the devel- 
opment of the egg and sperm proceed within 
and without the nucleus of the cell; thus, for 
example, the oocyte acquires its load of yolk 
and the spermatocyte prepares for the elab- 
orate histogenesis of the resulting gamete. It 
is during this period of suspended mitotic 
activity that synapsis and cross-over which 
makes possible the segregation and new align- 
ments of genes take place. 

Let us also remind ourselves that following 
activation by fertilization, the egg, by reason 
of its food reserve in yolk, proceeds at onee 
with a series of rapidly succeeding cell divi- 
sions. This phenomenon of cleavage is funda- 
mentally and essentially similar in all Metazoa 
and Metaphyta. It is therefore unquestion- 
ably a fundamental phenomenon of the living 
substance, but it appears in these groups to 
be a consequence of the activation resulting 
from fertilization or its equivalent. This 
equivalent is found in some cases in the stimu- 
lation of ova to development by mechanical, 
chemical or physical external stimuli. These 
facts suffice to raise the query in our minds as 
to whether or not sexual reproduction is abso- 
lutely an essential feature even in those organ- 
isms in which the process of evolution pro- 
ceeds by periodic reorganization of the genetic 
constitution by syngamy. Might it not be pos- 
sible that there is a process in primitive organ- 
isms even more fundamental than sexual repro 
duction, in which the genes of the chromosomes 
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are subjected to periodic readjustments of an 
unknown kind during a period prior to the 
occurrence of renewed mitotic activity? 

This inquiry directs our attention to the 
fact that in those Protozoa in which sexual 
reproduction does not occur, or at least has 
never been found, there occurs nevertheless 
the same type of periodic rest found in garaet- 
ocytes followed by rapid cell division, result- 
ing in the formation of a temporary soma- 
tella similar to that which is found follow- 
ing activation resulting from fertilization. 1 
refer to the period of encystment so frequent 
in Protozoa which occurs in the presence of an 
abundance of food and appears to be prima- 
rily a cessation of motility, a period of elabora- 
tion of reserve food, and is followed by a 
period of rapid cell division. 

Our attention has already been directed to 
the fact in the life cycle of human intestinal 
Protozoa. During our prolonged search among 
the encysted phases of these organisms for 
evidences of maturation and fertilization we 
have been wholly unable to detect the least 
traces of any critical evidence of the occur- 
rence of either of these processes. We do 
find, however, that all of the six species known 
in man and some of the flagellates also found 
in human stools tend to encyst, and then to 
proceed with rapid cell division, building up 
a 4-, 8-, 16- or more-celled body within the 
cyst- Free living rhizopods and flagellates 
are known to exhibit the same phenomena. 

The successive steps in this process are well 
illustrated in the species Counailmania lafleuri, 
the largest of the amoBbae of man. This amoeba, 
which in its active stage feeds upon bacteria, 
red blood corpuscles and on the active and 
encysted stages of other protozoan parasites 
of man, prepares for encystment by the ejec- 
tion of the contents of its food vacuoles and 
consequent reduction in volume. It then seals 
itself within an extraordinarily impervious 
membrane or cyst wall and immediately elabo- 
rates within the substance of its cytoplasm a 
centrally located and relatively very large 
glycogen vacuole. This substance exhibits the 
typical reactions to iodine and to Best’s car- 
mine which characterize the glycogen of mam- 
malian cells. This glycogen vacuole may fill 
as much as one half or more of the volume of 
the cyst. It crowds the nucleus into the per- 


ipheral cytoplasm. Unfortunately, owing to 
lack of material, we have been unable to get 
at the nuclear modifications during this earliest 
phase by careful cytological studies. The 
stages available for examination liave been 
mainly those subsequent to the formation of 
the glycogen. The nuclei during this period 
of greatest glycogen abundance are often very 
much enlarged and the chromatin which is 
usually gathered in the central karyosome may 
be spread out in expanded, greatly elaborated 
condition. The next step in the process is an 
elaboration within the outer cytoplasmic film 
and in immediate contiguity to the glycogen of 
numerous small chips or splinter-like chroma- 
toidal bodies. As these increase in number the 
glycogen diminishes in volume until ultimately 
it entirely disappears. During the period of 
its decrease and the origin of these chroma- 
toidal bodies, the nuclei begin their mitotic 
divisions, and generally proceed through the 
first and second of these divisions. When the 
glycogen has entirely disappeared, the chroma- 
toidal bodies are generally found in a bundle 
lying near the center of the cyst, and reach- 
ing nearly from side to side. This cluster of 
bodies stains intensively with haematoxylin and 
may be the most prominent feature within the 
cytoplasm. 

In the meantime the nuclei have passed 
through a third and fourth mitosis, resulting in 
8 and 16 nuclei within the cytoplasm. At the 
termination of this process there then ensues 
a peculiar form of growth in which the 16- 
nucleated somatella which shows absolutely no 
trace of subdivisions proceeds to give rise to a 
series of budding ammbulffl which one after 
another are dropped off from the parent mass. 
This process bears a peculiar and significant 
relationship to the substance elaborated in the 
chromatoidal bundle and takes place with 
special reference to its location within the cyst 

In the first place a definite and fninute pore 
is opened through the cyst wall directly op- 
posite one end of the chromatoidal bundle. 
Prior to the opening of this pore there gen- 
erally appears in the periphery of the cyto- 
plasm a well-marked deeply staining strand of 
material in the form of a single arc or of a tri- 
partite one. The substance of these structures 
is deeply chromophilc and is even directly con- 
tinuous with the end of the chromatoidal bundle 
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which appears to be reduced gradually in vol- 
ume as the ridges are formed and the ammbul® 
emerge. The chromophile substance from the 
ridges and from the end of the chromatoidal 
body seems to be drawn upon definitely by the 
cytoplasm emerging from the pore into the bud, 
so that the buds are noticeably more deeply 
stained than the cytoplasm of the parent soma- 
tella, and to correspond in stainability to the 
chromophile substance which antedates in its 
formation their emergence. Generally at some 
time before the budding process is completed 
the entire amount of chromophile material in 
the chromatoidal bodies entirely disappears. 

The sequence of events within the cyst in- 
volving elaboration of glycogen and its dis- 
appearance, the formation of the chromatoidal 
substance and its relation to the growth 
processes, are suggestive of the sequence in 
the egg and the relationship of specific yolk 
substances to cleavage and differentiation in 
the metazoan egg. 

It is obvious to 1 one who studies the process 
of encystment so widely prevalent among the 
Protozoa that this feature of their life is not 
merely a device for survival during periods of 
drought and a means of protection which 
favors dispersal of the species into new local- 
ities. The process occurs in the presence of 
abundance of food and appears to be more 
clearly related to metabolism than to any pro- 
tective necessity or impending danger of desic- 
cation. It is certainly useful as a means for 
survival, but its origin and primary function 
appear to be fundamentally metabolic and re- 
lated to growth. In view of this fact and of 
its intimate relationship to rapid mitosis and 
the formation of a multicellular body, one is 
led to infer that the period during which the 
glycogen is elaborated is one of profound 
cytologieal significance and one, perhaps, in 
which it may be possible for a nuclear reor- 
ganization to take place. Moreover, it may be 
that this is a reorganization of the genetic com- 
plex of its chromosomes. It is on this point 
precisely that we lade any cytologieal evidence 
at present. It is, however, to this period in 
the life cycle that I wish to direct the atten- 
tion of protozoologists, geneticists and cytolo- 
gista, with the hope that some one may find 
an organism in which this stage may be studied 
to advantage, because of the size of the nu- 


cleus, number of chromosomes, and ease of 
control of material. 

Certain features of the protozoan nucleus 
appear to lend support to the possibility that 
there may be a more fundamental and primitive 
form of nuclear reorganization than that which 
sexual reproduction offers. These features are : 
first, the fact that in some flagellates only a 
relatively very small amount of the chroma- 
tin within the nucleus takes part in mitosis. 
In the second place, there appears in nuclei 
of the dinofiagellates to be a persistent or- 
ganization of beaded chromosomes with sub- 
parallel or even spiral arrangements within 
the nucleus. This parallelism (though not 
synaptic) might offer a basis for cross-over, 
or its equivalent, during a period of syniezesis. 
Should such a phase in the cycle of the cell 
make possible such reorganization, we might 
find in them a mechanism for genetic modifica- 
tions. The consequence of such permutations 
of the genetic substance might not be unlike 
those resulting from synapsis in sexual repro- 
duction and thus provide for evolution in the 
absence of syngamy. 

In this connection attention should be di- 
rected to the findings of Jameson upon the 
exact location in the life cycle of the period 
at which maturation occurs in the Sporozoa 
studied by him. He has found that reduction 
division follows immediately upon fertilization 
with the result that the haploid condition in 
these Protozoa persists throughout the natural 
period of growth and recurrent asexual repro- 
ductions which prevail during the life of the 
parasite within the host, while the diploid lasts 
but one cell generation. It thus appears that 
while in the Metazoa the haploid condition of 
the organism is limited to the second matura- 
tion division only of the spermatocytes and 
oocytes of the second order and thus to a very 
brief period in the total life cycle, in some 
Protozoa this diploid-haploid relationship may 
be reversed in relative duration. 

In the light of the fact that many of the 
Protozoa appear to have no sexual reproduc- 
tion, and yet nevertheless to have accomplished 
an evolutionary progress of no small magni- 
tude, these observations of Jameson are signif- 
icant. They lend weight to the possibility 
that sexual reproduction originates within the 
Protozoa, and, ms in some of the cryptogams, 



406 


SCIENCE 


[Vox* LVTI, No. 1476 


establishes a diploid condition controlling only 
a part and apparently only a very small part 
of the prolonged life cycle. It gives ns oc- 
casion to consider whether or not sexual re- 
production may not have been elaborated 
gradually and independently within different 
groups in the Protista, and subsequently in 
them and in higher forms of life the diploid 
state has extended its domain more and more 
throughout the life cycle of the organism. In- 
deed, the very fact that the Protozoa run with 
a six cylinder instead of a twelve cylinder 
engine, granting the universality of Jameson’s 
observations for the sake of argument, may be 
the very reason why they have not been suc- 
cessful in building up a differentiated body. 
They run the multicellular part of their course 
with only a brief-lived and relatively inefficient 
somatella instead of a specialized soma. 

It was stated in the introduction to this dis- 
cussion that the Protozoa are multicellular as 
truly as the Metazoa, The difference between 
Protozoa and Metazoa lies not in the fact of 
occurrence, but in the degree to which multi- 
cellularity progresses. In the Protozoa the 
multicellular phase which results from cleavage 
is limited to few mitoses and small number of 
cells. In amoeba*, as far as we at present 
know, it does not get beyond a sixteen-celled 
stage. In most flagellates eight seems to be 
the stopping point. In Paramcecium likewise 
the eight-celled stage is the limit of the develop- 
ment of the somatella. 

Furthermore, the length of life of the in- 
dividual in the multicellular phase is general- 
ly a brief one, for example, the sixteen-cell 
stage of Counciltnania proceeds rather quick- 
ly to asexual reproduction by budding, and in 
the most of the polymastigote flagellates the 
eight-celled somatella rather quickly disappears 
by successive plasmotomy into unicellular 
units. However, in both of these classes of 
Protozoa there are multicellular species which 
live for prolonged periods in the multicellular 
phase, as, for example, in the Foraminifera, in 
the pansporoblasts of the Sporozoa, in the 
colonial Volvocid®, in some polymastigofces, and 
in not a few of the ciliates. 

Some of the somatellas of the Protozoa pro- 
ceed in the direction of histogenesis and the 
division of labor by the segregation of sexual 
and somatic cells, as, for example, in some of 


the Volvocid* where the gametocytes form 
only a part of the body or in the pansporo- 
blast of the sporozoans in which we have one 
or two sex cells enclosed within a body of 
four or more other cells and the body itself 
may be differentiated into cells of two kinds. 
In the case of the ciliates, we find, as in Para - 
moecium, the eight-cell stage of the somatella 
formed by cleavage differentiated into four 
somatic nuclei and four sexual nuclei — three 
of which degenerate, and the body thus formed 
proceeds by asexual reproduction to reduce 
the number of nuclei to the normal condition 
of a single trophic macronucleus and a single 
sexual micronucleus, a condition perpetuated 
by subsequent asexual binary fission. 

It will perhaps facilitate our conception of 
the fundamental similarity of the life processes 
of the life cycle of the Protozoa and the Meta- 
zoa if we turn our attention to the familiar 
life cycle of the malarial parasite in which 
Schaudinn distinguished a cycle separated into 
two phases based upon the host in which the 
parasite lives. It is in this sequence that this 
cycle is treated in the text-books and charts 
which base their account upon his investiga- 
tions. AH start the life cycle with the invasion 
of a red blood corpuscle by the sporozoite in- 
troduced by the mosquito into the blood of 
man. 

Looking at this problem purely as a bio- 
logical rather than an anthropomorphic phe- 
nomenon one is forced naturally to begin the 
life cycle not from the point of importance 
to man, but at the most significant phase of 
the organism itself, namely, the zygote. This, 
the so-called ookinete, is formed in the stomach 
of the mosquito by the fusion of the slender 
flagella-like macrogamete or spermatozoon with 
the larger spheroidal, passive, immobile macro- 
gamete or egg. It is in reality a fertilized 
egg which creeps out of the stomach of the 
mosquito, encysts in the wall of this organ, and 
undergoes rapid cell divisions giving rise 
to a multicellular plasmodium-like sporoblast, 
having hundreds and perhaps thousands of 
cells in a common protoplasmic body at first 
spheroidal in form and retained within the 
encapsuling membrane. There is no histogen- 
esis in this body. Then follows an asexual 
reproduction in which the body falls apart 
into its constituent cells, comparable in kind 
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to the shaking apart of the blastomeres in the 
egg of Amphioxua. These separated blasto- 
meres then differentiate in the unicellular 
sporozoite which may be transferred by the 
mosquito into the blood of man. Here they 
find a favorable field for their growth in or 
upon the red blood corpuscles and undergo a 
succession of mitoses giving rise to a small 
multicellular body which in turn undergoes 
asexual reproduction by simultaneous plas- 
motomy into its constituent cells, a process 
again similar to that of the breaking apart 
of the blastomeres of the egg. 

ThiB may be repeated again and again in 
the course of the cycle in the human host. 
There comes a time, however, in the life cycle 
in which certain of the merozoites instead of 
proceeding to the formation of new somatellas 
form instead gametocytes, and in the favoring 
environment of the mosquito's stomach proceed 
to the maturation of gametes. We have, then, 
in this protozoan, as in the case of the Meta- 
zoa and Metaphyta, the fundamental processes 
of fertilization, cleavage, asexual reproduction 
and gametogenesis with the gametocytes and 
gametes sexually differentiated. The paral- 
lelism is precise in every important respect 
except in the fact that histogenesis and organ 
differentiation do not appear even though the 
number of cells in the somatella on the wall 
of the mosquito's stomach may reach into the 
thousands. 

It is also obvious that death is a normal part 
of this cycle as truly as it is in the case of a 
navel orange tree, the earthworm or man. It 
results, in the case of the navel orange tree, 
when any part of the original zygote disin- 
tegrates and is never fully accomplished until 
all its parts have disintegrated or have been 
transformed into gametes. The cycle of the 
individual extends from the zygote to the 
gametes. This individual is, of course, the 
Huxleyan individual and it dies when any of 
its parts which we may call functioning in- 
dividuals die of disease or are destroyed by 
accident, or die of old age. But the Huxleyan 
individual does not entirely disappear until all 
of its parts reproduced asexually either perish 
singly or are transformed into gametes. 
Senescence and death in the navel orange tree 
are not unlike that in the malarial parasite. 


The original zygote which formed the navel 
orange is now dispersed in thousands and 
hundreds of thousands of navel orange trees 
throughout the orange orchards of the world. 
Some of these may produce new gametes, but 
in time they are destroyed by man and the 
environment, or grow old and perish, unless 
continued by asexual processes. 

In the same way the malarial parasite dies 
with the formation of its gametes and is con- 
tinued by asexual processes. In the case of 
Parammcium the zygote undergoes cleavage, 
forms an eight-celled body which by asexual 
reproduction is reduced to the binucleate con- 
dition with the single trophic and a single 
sexual nucleus. This is continued indefinitely 
with the aid of endomixis, or at least the limits 
are not yet known to which lines of descent 
may progress by asexual reproduction. 

There comes a time in the life of some of 
the asexually produced individuals in which 
the trophic nucleus or soma breaks down, its 
genetic control over the cytoplasm in which it 
has lived ceases. The sexual nucleus by the 
process of maturation takes over this body 
which in a dedifferentiated condition becomes 
that of the gamete, and ultimately that of the 
new zygote. We have here, then, in this and 
many other Protozoa, the rather exceptional 
phenomenon of the entire body of the parent 
controlled by the genetic complex of the macro- 
nucleus, growing old and its nucleus disin- 
tegrating and resorbed in the cytoplasm of the 
gametocyte and gamete. The gamete thus eats 
one of its parents. The only difference be- 
tween this function and that of the hydroids 
or of a man lies in the fact that the amount 
of parental cytoplasm appropriated differs, 
Paramcecium takes it all, the human egg only 
a minute part. In both cases the ancestral 
genes which once controlled the parental cyto- 
plasm are alike doomed to senescence and death, 
and a new regime is established in the new 
gamete and zygote. 

We find also that there is a parallelism of 
deep significance between the relation of 
asexual reproduction in the Protozoa and in 
the Metazoa to the phenomenon of senescence 
and death. The tendency of asexual reproduc- 
tion in all organisms is to prolong the chances 
of survival of the original zygotic complex in 
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one or another functional individual. In every 
case senescence follows and death is the price 
of sexual reproduction. The length of time 
-during which asexual reproduction may prolong 
the existence of functional individuals carrying 
original zygotic constituents is a matter to be 
determined only by experiment and observa- 
tion. It is not essentially different in the 
Protozoa and the Metazoa. 

When we turn to those primitive forms of 
life in which sexual reproduction has not as 
yet made itself apparent, we are faced by the 
fact that it would appear at first sight that 
death can not possibly be a phenomenon where 
sexual reproduction is unknown. This is true, 
however, only if the original genetic complex 
remains unchanged. Should there, however, 
•occur in the life cycle of the Protozoa and 
-other primitive organisms, including the bac- 
teria, a periodic and recurrent reorganization 
of the nuclear structure involving permutations 
in the genes, we will be forced to admit that 
every such organization carries with it in- 
evitably the seeds of death of the previous in- 
dividual The genetic complex which existed 
prior to the reorganization vanishes when that 
reorganization ensues and a new individual in 
every sense of the word comes into control of 
the organization. 

I have brought forward this concept of the 
normality of senescence and death among the 
most primitive organisms as one which may 
be helpful in directing discussion and research 
into the nature, structure and periodical 
changes in the mechanism of heredity and the 
mechanism of organismal control of these 
simplest forms of life. It may perhaps be 
helpful and serve to facilitate progress if we 
emphasize the similarities of organisms and 
seek to find the common processes underlying 
them all rather than to emphasize their dif- 
ferences and thus obscure our vision of the 
more fundamental problems of life. 

C. A, Kofoid 


PRUNING THE ACADEMIC TREE 1 

There is little reason to offer excuse for 
discussing the method of presenting a scien- 
tific subject, if one but remembers that each 

i Bead before the North Dakota Academy of 
Science, May 5, 1922. 


science is rapidly expanding and as it does so 
the subject matter and pedagogical methods 
must be modified. We can not be content to 
teach as our forefathers taught even though 
they in their time were successful. Not so 
long ago there were naturalists who studied 
and taught all phases of science and the student 
obtained a certain advantage which is lost by 
our present system of special teachers. The 
intimate inter-relationships of the sciences are 
largely lost in the maze of special detail. The 
broad, inaccurate naturalists’ teaching of 
earlier days had to give way to the closely 
analytic, specialized method of the last decade, 
but now the immense accumulation of data 
must be synthesized into the truly general, 
fundamental principles so as to free the stu- 
dents’ time for further specialized study. 

We all have been inclined, on the whole, to 
teach as though our students were going to be 
specialists in our particular subjects instead 
of realizing that this, in all likelihood, will be 
the one time in their course when they will 
come in contact with our subject. There is 
much that a specialist must know which but 
fogs the issue for one gaining general knowl- 
edge or training. We too often lose sight of 
the college ideal of education and attempt to 
turn out ambulating encyclopedias rather than 
individuals who are trained to organize and 
apply. 

Each increase of knowledge has seemed to 
call for the addition of a requirement for 
graduation without greatly affecting the cur- 
ricula already prescribed. The result packs 
the students’ hours from entrance to graduation 
with one continuous procession of informa- 
tional courses until, should the student by 
chance have a free hour in his program, he 
really feels guilty. Well might be inscribed 
over the gates of many of our colleges “Leave 
thought behind all ye who enter here” for 
small time is left for such intellectual pro- 
cesses. 

We must cut the Gordian knot of required 
subjects for every hour of college life when- 
ever possible in order that opportunity for 
individual selection may enter. We must rec- 
ognize that in general elementary courses only 
the principles and not the details stick or are 
of ultimate value. Our work mu&t be so 
planned that the student’s life shall not be one 
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galaxy of memorizing of facta accepted on 
authority but rather that he may have oppor- 
tunity to coordinate and prove his acquisitions 
and so beoome different from the trained ape 
from which so many to-day are fearful of 
having descended. 

In all subjects there is something of recog- 
nized value to the well-trained mind but the 
time is past when we may know much about 
all things. We must present only the essen- 
tials of our subject to our students and let 
them judge whether they would go farther. 
Moreover, the increase in knowledge means that 
there are more fields for the student to inves- 
tigate and as teachers we must eliminate many 
of the weeds in our intellectual gardens. Can 
this be done without making the student super- 
ficial? Our experience makes us feel certain 
that he will be better off under the proposed 
plan than under the cramming system. 

It is becoming more and more evident that 
all living organisms, both plant and animal, 
are a unit in the principles which govern them. 
It is these fundamental ideas which are of im- 
portance to the great majority of students and 
it is these which they will carry away with 
them as the best heritage of an elementary bio- 
logical course. Why then burden them with 
mastering a mass of detail, so soon to be for- 
gotten? 

In biology it has been the custom to start 
with the Amoeba and end with man, hitting as 
many forms in between as time and the budget 
would permit In one institution a student was 
heard to remark that specimens flowed past at 
such a rate that if he chanced to look around 
he lost a view of several. There are few teach- 
ers to-day who can make such a “type” course 
interesting and the student loses the great basic 
principle of life in viewing its numerous man- 
ifestations. It is far better to demonstrate the 
principles thoroughly with a few well chosen 
forms. We want the student® to have at the 
end of their course a realization that meta- 
bolism, irritability, movement, reproduction 
and growth are the principles or characteristics 
of living matter. If this can be done and the 
student then brought to a realization of the 
organic variations which successfully carry on 
these functions, he has acquired about all of 
biology that will be useful to him. If his first 


experiences hold his attention then he may go 
on into the more advanced and specialized 
courses. We will in this method sacrifice only 
the time-honored, traditional and more or less 
useless detail. The fundamentals will stand 
out sharply in relief and in that form will not 
readily slip away. 

Thus instead of two elementary courses, 
one in botany and one in zoology, a single 
course in the fundamental principles of biology 
may be developed with the cooperation of both 
departments. The student can not be a bot- 
anist or a zoologist from such a course, but 
neither will he be from an elementary course 
in either. He may, on the other hand, get a 
more comprehensive view of life and its essen- 
tial applications to his than from a more spe- 
cialized course in botany or zoology. Thus 
the general student is better served, but what 
shall we say of those who need special phases 
of either subject? They are better served in 
advanced courses where smaller numbers of 
students make for greater opportunity. 

This plan has been put into operation at the 
North Dakota Agricultural College with what 
appear, from first returns, to be satisfactory 
results. Instead of six 'terms of elementary 
work in botany and zoology, two in the prin- 
ciples of biology are given. These are fol- 
lowed for special groups of students by special 
courses especially fitting their needs. Thus 
those who specialize in the agronomic phases 
of agriculture have three terms of advanced 
botany in place of one or possibly two here- 
tofore. Likewise the animal husbandry stu- 
dents are especially served in the advanced 
courses in zoology. A unique feature of this 
plan is the complete cooperation of two de- 
partments in outlining and conducting the 
introductory course, not breaking the con- 
tinuity of the subject matter into separate 
terms of botanical and zoological work. Thus 
unnecessary duplication is eliminated and every 
subject of discussion is strengthened by the 
presentation from both points of view. 

The educational ideal would be to offer the 
student an opportunity of getting a rapid 
survey of all branches of learning that he 
might better be able to choose his field of 
interest. This not being entirely possible it is 
desirable that our general courses be pared to 
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the core and we may rest assured that the sub- 
jects will gain rather than lose in their value 
to the students. 

Students have justly complained that so 
many required subjects fill the curricula that 
they can not elect in their special field of inter- 
est during their last two years. At Barnard 
College the students have petitioned for such 
general survey courses in many subjects as that 
outlined here for biology. 

Most of our academic trees carry much dead 
wood. Can not other collegiate subjects profit- 
ably eliminate much detail which now seems 
sacred in the elementary course and thus open 
the way for more intensive study in the later 
years of the students’ curriculum f 

E* S. Reynolds 
R. T. Hance 

North Dakota Agricultural College 


COOPERATION OF THE GOVERN- 
MENT IN SCIENTIFIC WORK 

In view of the growing interest in coopera- 
tion as a means of advancing scientific work for 
the public benefit, the National Research Coun- 
cil in 1921 appointed a committee to study the 
nature and extent of cooperative scientific work 
carried on by the federal government and out- 
side agencies as well as the principles which 
should guide in such work. This committee 
consisted of E. W. Allen, chief, office of ex- 
periment stations, United State Department of 
agriculture, chairman; Edwin F. Gay, presi- 
dent, New York Evening Post, Inc.; M. W. 
Glover, bureau of chemistry, United States de- 
partment of agriculture ; N. C. Grover, geolog- 
ical survey, United States Department of the 
Interior; Vernon Kellogg, permanent secretary, 
National Research Council; and E. B. Mathews, 
state geologist for Maryland and professor of 
geology, Johns Hopkins University. 

The committee’s report, which haB just been 
made public by the council, shows a great 
diversity as to types of work, agencies co- 
operating, nature of cooperation, terms of 
agreement and extent of participation of the 
parties to it. The inquiry revealed 553 sepa- 
rate cooperative projects, involving more than 
1,100 cooperative undertakings, since many of 


the projects involve the work of several co- 
operators. Of the 553 separate projects, 360, 
or nearly two thirds, fall under the head of 
research, the acquisition of new knowledge by 
the method of systematic scientific investiga- 
tion; others deal with routine testing and 
technical service; gathering of statistics; en- 
forcement of regulatory laws or measures; and 
the like. 

The federal agencies engaged in the co- 
operative work included some 23 bureaus and 
independent establishments of the government, 
and the outside cooperating agencies included 
various branches of the state governments, 
municipalities, chambers of commerce, state and 
endowed universities, agricultural colleges and 
experiment stations, botanical gardens, and 
similar institutions, as well as associations and 
societies of various kinds and numerous indus- 
trial concerns and private individuals. 

The forms of agreement or understanding 
entered into between the cooperating parties 
are very diverse. As a rule, however, they 
are quite definite, and in general, “convey the 
impression of having been developed in the 
spirit of cooperation and with a view to avoid- 
ing misunderstanding.” 

The combined cost to federal and outside 
cooperators of the definitely organized scien- 
tific work in which the government is con- 
cerned aggregated, as far as the available data 
show, more than $41,000,000 for the year under 
consideration. Of this, over $14,000,000 came 
from the federal government and nearly $27,- 
000,000 from outside agencies. If the assist- 
ance other than money is included, it appears 
that the outside cooperating agencies are put- 
ting in fully two dollars for every one sup- 
plied by the government. As the report states, 
however, “the influence of the federal govern- 
ment in stimulating new movements for the ap- 
plication of science can rarely be measured by 
the amount of funds it has contributed. It 
has served to nationalize many types of effort 
important to the intelligent advancement of 
the country, and has greatly hastened the de- 
velopment of such measures.” 

Of the federal agencies concerned, the United 
States Department of Agriculture has the larg- 
est number and the widest range of coopera- 
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tive undertakings. The report shows that the 
ooopen&ve work covers the entire country and 
includes broadly “the study of the principles 
of agricultural science, the determination of 
agricultural resources and special adaptations, 
the discovery and introduction of improved or 
better-suited methods, the establishment of new 
crops, the improvement of plants and ani- 
mals, the marketing of products, and the safe- 
guarding of agriculture from a long list of 
enemies/’ 

The cooperative enterprises to which the 
department of agriculture is a party, exclud- 
ing cooperative extension and experiment sta- 
tion work, road building and management of 
forest reserves, involved in 1921 a total ex- 
penditure of nearly $15,000,000, of which the 
department supplied $5,844,307. 

Leading purposes of the central government 
in fostering cooperation have been to provide 
for the more adequate scientific investigation 
of matters of general interest from a national 
or regional standpoint and to promote nation- 
wide movements of various kinds. As pointed 
out in the report, “the scientific work which the 
government, the states and local institutions 
are called upon to perform is so vast and so 
varied that it is beyond the ability of a local 
or national agency to accomplish, working 
alone. Much of it is regional or national in 
importance or is for the benefit of science as 
a whole. To prevent its being fragmentary 
and disconnected, systematised effort is mani- 
festly important.” 

The survey shows that cooperative scientific 
work is on a large scale and steadily increasing. 
In fact it is evident, as the report states, that 
such cooperation “has become a recognized 
principle of government.” The number and 
range of the cooperative projects make it clear 
that “the states have no hesitation in joining 
hands with the federal government in carrying 
on research and development work of interest 
to them. . . . And that there is a manifest 
tendency on the part of the states to seek the 
aid of the federal government in measures of 
general or regional interest, and to link their 
efforts with those of the central agency, is 
shown by the fact that such proposals fre- 
quently originate locally.” 


SClENTiHC EVENTS 

SCIENTIFIC RESEARCH IN AUSTRIA IN 
1922 ^ 

In a short report to the government, which 
demonstrated the meagemess of the regular 
appropriations to the scientific research in- 
stitutes, Professors Beoke and Rademacher 
asked for larger appropriations, and enu- 
merated the most important investigations con- 
ducted last year in this country. Apart from 
the publications dealing with the geographic 
and ethnographic researches in the Balkans in 
1915-1918, when our armies occupied these 
countries, the results of which were made known 
in 1922, one of the most important papers 
was that by Dr. Schedler, who made geomag- 
netic surveys in thirty different places and 
found marked differences and changes from 
the values heretofore accepted. 

The Vienna Radium Institute, a private con- 
cern, has done excellent work in the investiga- 
tion of radioactive substances. It has been 
shown that the age of certain mineral de- 
posits can be estimated according to the pro- 
portion of transformation or decay of the 
radioactive substances contained in them. 
While the uranium-pitchblende of Bohemia is 
about 200 million years old, in Norway there 
are minerals at least twice as old, and in Cey- 
lon the layers of thorianite have been found 
to be at least 500 million years old. 

A tremendous amount of work is still going 
on in the biologic institute (Vienna). Here 
the problems of transplantation have attracted 
the attention of a number of gifted investi- 
gators. The pupils of Przibram study especi- 
ally the physiology of transplanted eyes, 
hearts and legs. Koppanyi has succeeded in 
transplanting eyes in rats, and these eyes seem 
to be functioning. At a recent meeting of the 
Vienna Ophthalmologic Society, his experi- 
ments were vehemently attacked by the ocu- 
lists, but just as vehemently defended by the 
physiologists. Dr. Weiss transplanted entire 
limbs in amphibia, exchanging, for instance, 
arms and legs, and demonstrated that these 
transplanted limbs functioned normally after 

1 From the Journal of the American Medical 
Association. 
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a few days. In a group of these animals, he 
could even transplant whole hearts into the 
peritoneal cavity. These transplanted hearts 
obtained an organic union with the new host, 
the animal thus having two hearts. 

In the chemical laboratories of the univer- 
sity, important researches on the catalytic ef- 
fects of copper and of the methyl-groups of 
methylated benezene compounds are in prog- 
ress. In the physical institute, studies on 
colors and their differentiation are conducted 
by I)r. Duschek-Frankfurt. A prehistoric 
cave, discovered in the Styrian Alps near Mix- 
nitz, gave opportunity for the study of ani- 
mals and plants of diluvial times, while the 
results of botanic researches in the Far East 
and in the African Sudan, begun by Aus- 
trians before the war, have been published 
recently. 

PHYSICS IN INDUSTRY AT THE WEMBLEY 
LABORATORIES 1 

The General Electric Company, Ltd., is now 
a very large organization, which employs some 
twenty thousand workers. It has engineering 
works at Birmingham, where it manufactures 
all kinds of electrical machines. At Stoke, 
near Coventry, telephones are manufactured. 
At the Osram lamp works at Hammersmith, 
lamps and valves of all kinds are made. At 
Erith, the company took over a few years ago 
the works of Messrs. Fraser and Chalmers, 
which manufacture steam turbines and mining 
plants. At Southampton, electric cables of all 
kinds are manufactured, and the company has 
glass works at Lemington-on-Tyne. Mainly 
on the initiative of Mr. Hugo Hirst, the manag- 
ing director, it was decided some six years 
ago to establish a central laboratory to carry 
out the scientific and industrial researches 
which are essential for the progress of indus- 
try. Mr. Clifford Paterson, who was then the 
head of the electro- technical department of the 
National Physical Laboratory, was appointed 
superintendent, and he is now helped by a 
staff of physicists and engineers, many of 
whom have world-wide reputations. 

The opening of the research laboratories on 
February 27 was a very interesting function. 
Lord Robert Cecil, speaking at the opening 

1 From an article in Natwe. 


ceremony, said that the immediate task of the 
country is to repair the waste of the war. To 
do this the first and most essential require- 
ment is to use every endeavor to increase the 
output of human energy and skill. This can 
only be done in two ways, namely, by reduc- 
ing expenditure and by increasing the efficiency 
of production. Research, by making every 
man’s skill go further, adds to the world’s 
wealth. Science has no territorial boundaries. 
By promoting research the relations between 
this coimtry and the world are improved. Sir 
J. J. Thomson, who also spoke, pointed out 
that it is absolutely necessary that a research 
laboratory should have a highly efficient staff. 
The capacity for the highest kind of research 
is rare. Training may increase the efficiency 
of a researcher, but it can not put insight and 
originality into him. It is also certain that no 
research laboratory can guarantee delivery. 
The output of such a laboratory is always 
highly irregular and spasmodic. Sir Joseph 
Thomson also dwelt on the importance of cul- 
tivating the thinking powers of the community 
to the utmost. 

The research laboratories are situated near 
Wembley and have a total floor area of 80,000 
square feet, but they have ample room for 
expansion. The building has a north-light roof 
and nearly all of it is only one story in height. 

THE UNIVERSITY OF MICHIGAN 
BIOLOGICAL STATION 

The fifteenth session of the University of 
Michigan Biological Station will be held on 
the shores of Douglas Lake, Cheboygan County, 
Michigan, during the eight-week period from 
July 2 to August 24. This station offers unique 
advantages for the study of a fauna and flora 
marked by the inclusion of the northern boreal 
forms and many of the forms characteristic 
of the region further south, the area being in 
the transition zone between the northern-east- 
ern coniferous forest area and the central 
deciduous forest. The summer climate of this 
region is ideal for outdoor work of all kinds. 

The station is conducted as a camp, with 
log and frame buildings for laboratories and 
small frame houses and tents for living quar- 
ters. A mess, operated on the cooperative 
plan, furnishes table board for the members 
of the station. Located six miles from the 
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nearest village and three miles from the nearest 
farmhouse, the station furnishes a fine experi- 
ment in community life. This isolation makes 
for a minimum of distraction and for concen- 
tration of interest upon biological work. 

The class period lasts through the working 
day, thus permitting all-day field trips. Cer- 
tain classes make two or three day excursions 
to tine sand dunes along the shore of Lake 
Michigan* The curriculum for this session 
has been enriched by the addition of new 
oouriies and the expansion of some of the old. 
Courses will be given in ichthyology, limnology, 
entomology, ornithology (two courses), her- 
petology and mammalogy, cryptogamic botany, 
tAXonomy of the bryophytes, systematic botany 
(tWo courses), ecology and plant anatomy. 
Students undertaking research under direction 
will find a wide variety of fields from which 
to select subjects for investigation. The more 
than one hundred and twenty-five published 
papers bearing on the biota of the region at- 
test the interest of former members of the sta- 
tion and the encouragement given research by 
those in charge. 

The teaching staff will include Professor 
P. S. Welch and Dr. F. N. Blanchard, of the 
University of Michigan; Professor H. B. Hun- 
gerfbrd, of the University of Kansas, and Mr. 
Fz&ncig Harper, of Cornell University, in 
zoology ; Professor J. H. Ehlers, of the Uni- 
vemity of Michigan; Professor F. C. Gates, of 
the Kansas State Agricultural College; Pro- 
fettor G. E. Nichols, of Yale University, and 
Bn H. A. Gleason, of the New York Botanical 
Gardens, in botany. Mrs. Margaret T. Gates 
will, serve as dean of women, and Dr. Warren 
E. Forsythe, of the University Health Service, 
will be the physician to the biological station. 
Ail inquiries should be addressed to the under- 
sized. Georoe R. La Rue, 

Director 

Ann Arbor, Michigan 

RUSSIAN EXILED INTELLECTUALS IN 
BERLIN 

Those who responded to an appeal made 
by me through Science some time ago for 
small sums to make up a total of one thousand 
dollars to be used for the special relief of 
approximately one hundred Russian univer- 


sity professors and other intellectuals exiled 
from Russia by the soviet government, and now 
trying to keep alive in Berlin, where local 
charity is feeding and lodging them, but is 
unable to do more, will be interested in news 
of what is being done with the money put 
into my hands. 

The total amounted to a little more than 
twelve hundred dollars. This was sent to 
Berlin to be carefully distributed by a special 
small Russian committee, overseen by Captain 
Gardner Richardson, of the American Relief 
Administration, and Mr. Paul B. Anderson, 
of the Y. M. C. A. The committee is com- 
posed of Professors N. A. Berdiaeff, BogilepofE 
and Iassinsky and Mme. E. L. Kousskoff. The 
first action of the committee was to express 
its gratitude to the individual donors of the 
money and to the editor of Science, and to 
ask me to make this gratitude known to these 
persons. This is done herewith. 

The second action was to begin at once a 
careful distribution of the money. I have a 
full list of this distribution as so far made. 
It is a pathetic document. 1 can use space 
to note but two or three items: 

To E. L. Soubasheff, former rector of the 
Technological University of Tomsk, $15, 

To A. L. Baikoff, professor in the University 
of Moscow, with family, $30. 

To I. A. Ujin, professor of Moscow University, 
with family, $30. 

To V. D. Golovatcheff and I. L. Tchosliar, mem- 
bers of student organizations in Moscow, sent 
out with professors, each $10. 

And so on. I hope that each donor will 
realize how much his money is doing. Ten 
dollars make the difference between suicide and 
keeping alive for some of these people. 

Vernon Kellogg 

National Research Council 


SCIENTIFIC NOTES AND NEWS 

Sir Joseph Thomson gave an address at 
Yale University on April 4 in connection with 
the dedication of the Sterling Chemistry 
Laboratory and the meeting of the American 
Chemical Society. His subject was “The 
unity of physics and chemistry.” Next week 
he delivers a course of lectures at the Franklin 
Institute, Philadelphia. 
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Professor Albert Einstein, of the Uni- 
versity of Berlin, delivered three lectures in 
French at Madrid during the first week in 
March. The King presided at a sitting of the 
Academy of Science at which Professor Ein- 
stein was elected a member. 

The Willard Gibbs Medal of the Chicago 
section of the American Chemical Society has 
been awarded to Professor Julius Stieglitz, of 
the University of Chicago, for his researches 
in organic chemistry. The medal will be pre- 
sented in May. 

The University of Dublin on March 12 
conferred the honorary degree of M.D. upon 
Dr. William James Mayo, of Rochester, Min- 
nesota. 

Dr. Stookis, professor in the University of 
Li6ge, has been elected president of the Bel- 
gian Federation of Scientific Societies. 

Professor Andr£ Mayer has been elected 
president of the French Society of Biological 
Chemistry. 

Leonard Sdmner was elected president of 
the British Institute of Metals at the annual 
meeting on March 7. 

The Joseph A. Holmes Safety Association 
of Washington, D. C., has awarded the gold 
medal of the society to Dr. Andrew W. Springs, 
Dewmaine, for his heroic work in the Royalton 
explosion of October, 1914. 

The Adams prize for an essay on “The 
theory of the tides” has been awarded by the 
University of Cambridge to Mr. J. Proudman, 
Trinity College, director of the Liverpool 
University Tidal Institute. 

Professor George E. Beggb, of the civil 
engineering department of Princeton Univer- 
sity, has been awarded the Wason Medal for 
1922 by the American Concrete Institute for 
the most meritorious paper before the in- 
stitute. The subject of this paper, which was 
delivered a year ago, was “The mechanical 
solution of indeterminate structures.” 

At a meeting of the Academy of Natural 
Sciences of Philadelphia held on March 20, the 
following were elected correspondents : Charles 
W. Andrews, Ignacio Bolivar y Urrutia, Mar- 
cellin Boule, Friedrick Czapek, Herman L. 


Fairchild, Stephen A. Forbes, Gia Battista 
Graasi, Louis R. Jones, Vernon L. Kellogg, 
Charles A. Kofoid, James Playfair McMur- 
rich, George P. Merrill, James G. Needham, 
Charles C. Nutting, W. J. V. Osterhout, Regi- 
nald C. Punnett. 

As a token of admiration and gratitude to 
Dr, James Perrin Smith, professor of paleon- 
tology at Stanford University, about one hun- 
dred of his students and former students, 
many of them now eminent in geology and 
engineering, recently presented him with 
$10,000 at a campfire supper in the court of 
the geology buildings on the Stanford campus. 
Among those who spoke were R. P, McLaughlin, 
of San Francisco, former head of the petroleum 
department of the state and now a consulting 
geologist; E. B. Kimball, a mining engineer 
associated with W. P, Hammond in San Fran- 
cisco; R. S. Hoi way, professor of physical 
geography in the University of California; 
A. M. Strong, consulting engineer in Loe An- 
geles; Ralph Arnold, consulting geologist and 
petroleum expert in Los Angeles; T. J. Hoover, 
head of the department of mining at Stanford 
University, and R. B. Moran, geologist and 
engineer of Los Angeles* 

Dr. Eliot Thomson, of the General Elec- 
tric Company, Lynn Massachusetts, was ten- 
dered a dinner in the Boston City Club on 
March 29 by more than seventy-five friends and 
associates in the General Electric Company, 
and from Harvard University and the Massa- 
chusetts Institute of Technology, on the occa- 
sion of his seventieth birthday anniversary. 
He was presented with a silver loving cup, 
the presentation being made by Walter C. 
Fish, formerly manager of the Lynn works, 
who served as toastmaster. There were ad- 
dresses by Professor A. E. Kennelly, of Har- 
vard University; Professor Dugald C. Jackson, 
of the Massachusetts Institute of Technology; 
Professor Comfort Avery Adams, of Harvard 
University; George E. Emmons, of Schenec- 
tady, vice-president of the General Electric 
Company; J. R. Lovejoy, of New York City, 
also a vice-president of the company; Herman 
Lemp, of Erie, Pennsylvania, and F. P. Cox, 
of Lynn, Massachusetts. 

Dr. Walter Rosenhain, chief of the metal- 
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lurgic&l department of the National Physical 
Laboratory, Teddington, England, who has 
been lecturing in the United States, was on 
March 31 tendered a banquet at the Cosmos 
Club under the auspices of the Washington 
Academy of Sciences. Following the dinner, 
he spoke on “The structure and constitution 
of alloys.” 

The report of the findings of the board of 
visitors to the Bureau of Standards has been 
issued. The board of visitors is composed of 
John B. Freeman, former president of the 
American Society of Civil Engineers; Ambrose 
Swazey, former president of the American 
Society of Mechanical Engineers; F. W. Mc- 
Nair, president of the Michigan School of 
Mines; S. W. Stratton, president of the Mas- 
sachusetts Institute of Technology, and Wilder 
D. Bancroft, professor of chemistry at Cornell 
University. 

William R. Hart, since 1907 head of the 
department of agricultural education at the 
Massachusetts Agricultural College, retired 
under the law of the state of Massachusetts 
on March 31, on his seventieth birthday. 

Dr. F. C. Weber, since 1907 chemist in 
charge of the animal physiological laboratory 
of the Bureau of Chemistry, has accepted a 
position with the Fleischmann Laboratories, 
New York. 

Professor J. B. Hill has resigned his posi- 
tion as professor of electrical engineering in 
the Iowa State University to enter the public 
utility field at Lincoln, Nebraska. He will 
be general manager and oonsulting engineer 
of the Lincoln Gas and Electric Company. 

Dr. William N. Berg has resigned his posi- 
tion as pathological chemist in the pathological 
division, Bureau of Animal Industry. He is 
now engaged in the manufacture of biological 
products at the Berg Biological Laboratory, 
Brooklyn, New York. 

Dr. W. A. Mukrill left on March 3 for a 
collecting expedition in Florida. His trip will 
extend down the west coast from Crystal River 
to the Keys and back on the east coast as far 
as Daytona. Chief attention will be given to 
the collection of fungi. 

The twenty-eighth annual meeting of the 


Michigan Academy of Sciences, Arts and Let- 
ters opened in Ann Arbor on March 28. Pro- 
fessor William B. Scott addressed the academy 
on March 29 on “Evidences of evolution." 

Dr. Otto Meyerhof, professor of physiology 
at the University of Kiel, will deliver the 
eleventh Harvey Society lecture at the New 
York Academy of Medicine on Saturday 
evening, April 14. His subject will be “Auto- 
oxydation processes in the cell.” 

Dr. Louis A. Bauer, director of the Depart- 
ment of Terrestrial Magnetism, gave on March 
31 an illustrated talk at the General Electric 
Company, Schenectady, N. Y., on “The present 
status of our knowledge regarding the con- 
stitution and causes of the earth’s magnetic 
field.” He also gave a talk on “The earth’s 
magnetism” at the General Electric Company, 
West Lynn, Massachusetts, on March 30. 

Professor Richard Goldschmidt, of the 
Kaiser Wilhelm Institut fiir Biologic, Berlin, 
recently invited to deliver a series of lectures 
in England on his work concerning the sex 
problem, has lectured before the Genetioal So- 
ciety and at the Universities of Oxford, Cam- 
bridge and Liverpool. 

Professor Joseph S. Ames, of the Johns 
Hopkins University, will give the Wilbur 
Wright memorial lecture of the Royal Aero- 
nautical Society in London on May 31. 

Professor H. A. Lorkntz, of Haarlem Uni- 
versity, will on May 15 deliver the Rede lecture 
at the Univeraity of Cambridge on “Maxwell’s 
electromagnetic theory.” 

Sir James Dewar, the eminent British 
chemist, died on March 27 in his eighty-first 
year. 

Dr. Norman Dalton, formerly senior 
physician to King’s College Hospital, profes- 
sor of pathological anatomy in King’s Col- 
lege, and lecturer on medicine at the medical 
school, died on March 9, aged sixty-five years. 

Professor Ignaz Vogel, director of the 
bacteriological department of the Agricultural 
Institute of the University of Leipzig, has died 
at the age of fifty-two years. 

Professor Paul Jacobson, general secretary 
of the German Chemical Society, died in Ber- 
lin on January 26. 
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UNIVERSITY AND EDUCATIONAL 
NOTES 

Rensselaer Polytechnic Instithte re- 
ceives $4^,000, Princeton University $50,000, 
and Lafayette College $50,000 by the will of 
Calvin Pardee. 

The bnilding of metallurgy at the Michigan 
College of Mines, Houghton, Michigan, was 
destroyed by fire on March 15, with loss es- 
timated between $250,000 and $275,000. Valu- 
able records were lost, including those of the 
United States Bureau of Mines, occupying 
offices in the building. 

Courses constituting the first two years of 
the four-year course in medicine at Rush 
Medical College are given at the University of 
Chicago and include work in zoology, anatomy, 
physiology, physiological chemistry and phar- 
macology, pathology, hygiene and bacteriology. 
For the summer quarter the regular faculty 
in these courses will be supplemented by men 
from other institutions, including Wade Wright 
Oliver, professor of bacteriology, Long Island 
College Hospital; William Barnard Sharp, 
professor of preventive medicine, University 
of Texas Medical School ; William Alfred 
Starin, professor of bacteriology, Ohio State 
University, and Andrew Conway Ivy, assistant 
professor of physiology, Loyola University. 

Eugene J. Rights, a graduate of Lehigh 
University who has been engaged in bridge 
construction, has been appointed professor 
of civil engineering at the University of Porto 
Rico. 

Dr, L, Plasenoia has been appointed pro- 
fessor of biological chemistry in the Univer- 
sity of Havana. 

Mr, M. B. R. Swann has been elected to a 
fellowship at Gonville and Caius College, 
Cambridge, and appointed a lecturer in pa- 
thology. 

DISCUSSION AND CORRESPOND- 
ENCE 

WEATHERWAX ON MAIZE ENDOSPERM 1 

Dr. Weatherwax has recently contributed 
a very interesting paper to Genetics entitled 

1 Weatherwax, Paul. A rare carbohydrate in 
waxy maize. Genetics, 7, 568-572, 1923. 


“A rare carbohydrate in waxy maize.” It is 
written with that inimitable blending of the 
didactic and the dogmatic which approaches 
true perfection in all of the author’s work. 

Two ingenious ideas led to this paper. Pre- 
sumably there would be no claim that these 
ifleas are absolutely original; but at least they 
have not been utilized before to the full ex- 
tent of their possibilities. The investigation 
consists of observing the color reaction when 
iodine dissolved in aqueous potassium iodide 
is applied to the endosperm of a variety of 
maize. In itself this is not new. It has been 
done frequently by various botanists, and even 
by geneticists. The novel idea, the idea which 
might be termed ingenious without misrepre- 
sentation, is to make a complete and well- 
rounded investigation out of this one experi- 
ment. The second adroit idea is to omit all 
the vulgar details of this test in order that 
there may be no hindrance, obstruction or in- 
hibition which might prevent the fullest free- 
dom in drawing the most general conclusions. 
This again has its prototype. Sir Isaac New- 
ton is said to have made a single experiment 
with falling bodies, utilizing the apple as 
material ; yet the plan, the scope, and the mode 
of carrying on his observation are unmentioned 
in the two great works to which it gave rise. 
Thus it will be seen that the author deserves 
high credit for eliminating all that is ex- 
traneous and leaving his work characterized 
by utmost simplicity. 

But it is in the comments, conclusions and 
generalizations regarding genetics that Dr. 
Weatherwax’s originality is moat striking; 
though it must be confessed they have a ge- 
neric resemblance to those of other morpholo- 
gists who have invaded the field. His first 
conclusion is that since waxy maize gives a 
red color with the iodine solution, its endo- 
sperm is composed wholly of erythro-dextrin, 
a rare carbohydrate having the unique prop- 
erty of producing this color reaction. Gen- 
erously, though perhaps unnecessarily, he cites 
as corroborating authority for these facts a 
paper by Meyer written in 1886. Doubtless be- 
cause chemical literature is notoriously er- 
roneous, he has been able to dispense with the 
relatively large literature on the subject, much 
of which has been brought together by Abder- 
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balden in the Biochemisches Eandlexicon. It 
might be of a little historical interest, how- 
ever, to note that Haas and Hill (Chem. Plant 
Prod,, p. 107), after commenting on the ill- 
defined mixture of substances known collective- 
ly as dextrins, quote Ost as disputing the exist- 
ence of erythro-dextrin as a chemical entity 
because he has obtained the red reaction with 
iodine on an artificial mixture of aohroo-dex- 
trin and starch. 

Our author is at his best, however, in scourg- 
ing the careless, inefficient genetic work of the 
past. He says in one place: “Geneticists of 
the past quarter of a century have found in 
hybrids between sweet and starchy varieties of 
maize, material readily utilizable for illustra- 
ting Mendelian ratios. But in the majority of 
the experiments reported, the 3 to 1 ratio ex- 
pected in the conventional ¥2 generation (of 
endosperms) has been complicated by the oc- 
currence of grains intermediate between sweet 
and starchy.” In determining to use the word 
“majority,” the hundreds of crosses reported 
by Emerson, East, Merle Coulter and others, 
where only 1 or 2 per cent, of the matings were 
thus complicated, were omitted. The reasons 
for the omission will probably be given in a 
later paper. 

Geneticists will also await expectantly an ex- 
planation of the statement that “the usual re- 
course has been the citation of the possibility 
of reclassification, based upon the degree of 
expression of the characters concerned, or an 
interpretation based upon various observed or 
assumed conditions.” Until our attention was 
drawn to the case, the method used by ge- 
neticists of classifying doubtful individuals by 
the common practice of growing them and find- 
ing out how they breed had seemed just and 
proper. 

Again, Dr. Weatherwax shows his clairvoy' 
anoe in regard to genetic work by pointing out 
how much fruitless investigation of the maize 
endosperm could have been avoided by paying 
attention to its chemical and physical nature. 
If this had been done, he says, the divergent 
views of Dr. Harper on the one hand, and ge- 
neticists on the other, would be brought closer 
together, and Dr. Jones's investigation of the 
heredity of “pseudo-starchy” endosperm might 
have had more conclusive results. And with 
telling effect, he deals a final blow with an apt 


and striking metaphor. He says: “The visual 
method of discriminating between endosperm 
textures by observing the outside of the grain 
is as crude as a color-blind man's attempt to 
describe the rainbow.” 

Numerous other genetic hypotheses, which 
the author did not see fit to mention, fall be- 
fore this type of criticism. Dr. Morgan has 
been crossing and recrossing Drosophila me - 
lanogaster for the past fifteen years, and has 
built up a seemingly consistent, orderly and 
logical scheme of inheritance upon the results. 
But many persons have felt that this consist- 
ency, this orderliness, this apparent logic was 
perhaps a mere phantasy or mirage which 
would disappear when a particular dispelling 
agent was discovered. Is it not probable that 
Dr. Morgan's ignorance of the chemical con- 
stitution of the characters with which he is 
dealing has led him into a maze from which 
he can never extricate himself ? Furthermore, 
it is unquestionably true that in Dr. Jones's 
researches on the heredity of “pseudo-starchy” 
endosperm, he was unable to state the exact 
chemical constitution of the characters with 
which he dealt. There seems no escape from 
the conelusion that the deficiency vitiates hi^ 
work. 

Geneticists were not interested in whether 
there was a difference of opinion between Jones 
and Harper. They were interested in the facts. 
And these facts seemed to prove that “pseudo- 
starchy” had a different heredity from “true” 
starchy and from “sweet” endosperm. They 
accepted his work as an advance in knowledge 
on this account, even though a simple inter- 
pretation of the heredity mechanism was im- 
possible. How crude and unsophisticated such 
a view now appears! 

The reviewer does not wish to put an inter- 
pretation on Dr. Weatherwax's statements 
which he himself did not intend, but there ap- 
pears to be a mute accusation between the lines 
of his metaphor concerning the color-blind man. 
Do geneticists endeavor to camouflage their 
deficiencies to the public by appearing to be 
doing the things which Dr. Weatherwax says 
they do not dot We have been in several 
genetic laboratories where maize endosperm 
was being investigated. The workers wore cut- 
ting sections said to be for microscopical study. 
They were treating their material with various 
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chemicals supposedly to try to gain an in- 
sight into the chemical composition of the 
material. Perhaps their silence on this matter, 
as contrasted with their relative multiloquence 
on the pedigree culture data, is indicative of 
a capacity to judge the comparative importance 
of the facts, rather than a crafty masking of 

inefficiency. _ „ _ 

E. M. East 


NEW OCCURRENCE OF THE BELT 
TERRANE IN MONTANA 

No occurrence of the Belt Terrane in central 
Montana has been reported east of the Little 
Belt Mountains which were mapped in 1892-97 
by Weed and Pirsson in Polio 56 of the United 
States Geological Survey. 

Recently the writer has discovered over 100 
feet of the top of the Belt Terrane in the Big 
Snowy Mountains. These mountains are about 
thirty miles long and are located east of the 
Little Belts, from which they are separated by 
a pass several miles broad called Judith Gap. 
The Big Snowies are the result of an anticlinal 
fold and contain no igneous rock, thus differ- 
ing from all the rest of the outlying ranges in 
Montana. The summit of the uplift was 
reached at Half Moon Pass in the eastern part 
of the range, and the exposure of the Belt 
Terrane is on the south side of this pass in the 
canyon of Swimming Woman Creek. 

The exposure of the Belt consists of dark 
gray, reddiBh and greenish shale or fissile 
slate. The rock is hard and highly fractured. 
Yeinlets of iron stained quartz and calcite con- 
taining small amounts of gold and copper fill 
some of the fractures and joints in the strata. 
The Belt Terrane is exposed over an area of 
possibly two or three hundred acres. The Belt 
is overlain by more than 1,000 feet of Cam- 
brian strata at the base of which is a quartzitic 
basal conglomerate. The walls of Swimming 
Woman Canyon arc composed of the Cambrian 
and the hard Devonian and Mississippi lime- 
stones. There is an angular unconformity of 
a few degrees between the basal Cambrian 
quartzite and the Belt Terrane, but the Belt 
shows no evidence of extensive erosion. No 
fossils were seen in the Belt rocks. 

The Big Snowy Mountains have never been 
mapped geologically, and the discovery of Belt 
strata in them extends the known area con- 


taining Algonki&n strata forty miles farther 
east than hitherto reported. 

O. W. Freeman 

Stockton, Calit. 

THE SCALES OF THE FOSSIL FISH 
EOBRYCON 

Owing to the remarkable distribution of the 
Characinid fishes in the neotropical and ethio- 
pian regions and consequent questions as to 
their origin and migrations, any scrap of in- 
formation concerning fossil forms is of value. 
In 1898 Dr. A. S. Woodward described and 
figured Tetwgonopterua avus from the Tertiary 
of Sao Paulo, Brazil. He considered that it 
might belong to the subgenus Hemibrycon , 
which is now considered a quite distinct genus. 
However, in 1907 Jordan made it the type of 
a new genus Eobrycon. In 1920 Dr. Eigen - 
m&nn sent me a specimen, lacking the head, 
for examination. I found that the scales were 
exactly those of Salminus, and I think the 
fish must be placed in that vicinity. In his 
very excellent work on the fishes of western 
South America, just published by the Carnegie 
Museum, Dr. Eigenmann, in accordance with 
most ichthyologists, neglects to use or refer to 
the finer characters of the scales. I venture to 
predict that the time will come when scale- 
characters will be considered more valuable 
for generic diagnosis among the Characid® or 
Characinid® than the presence of an adipose 
fin or the completeness of the lateral line. 
More valuable because more constant and char- 
acteristic of natural divisions, 

T. D. A. Cooke woll 

University or Colorado 

January 30, 1928 

SCIENTIFIC BOOKS 

LOFTFIELD ON STOMATA 1 

Not since the appearance of Lloyd's “Physi- 
ology of Stomata" in 1908 has there appeared 
in America a book which has taken up the 
problems involved in the behavior of stomata 
on the broad and comprehensive scale, and as 

lw The Behavior of Stomata.” By J. V. G. 
Loftfiold. Publication No. 814, Carnegie Insti- 
tution of Washington. Pp. 104; 54 figures in 
text, 16 plates with 27 figures. Washington, 
D. C.. 1921. 
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possibly related to agricultural and industrial 
practices, as does this publication. For many 
years there has been a growing demand for 
more accurate information regarding the inter- 
relations of stomatal activity and environ- 
mental conditions. This situation became par- 
ticularly critical a few years ago in connec- 
tion with studies of smelter smoke injury in 
various parts of the continent and that stimu- 
lus finally culminated in the investigations 
which Dr. Loftfield has reported in this book. 
Many field and garden crop plants were in- 
cluded in the investigations. 

The author, using the methods of Lloyd with 
some modifications, in the first portion of the 
work brings out some rather striking results. 
The daily march of stomatal movement varies 
considerably from day to day, in fact is sel- 
dom identical on two successive days. He 
states that such variations are due to changes 
in water-content and weather. In nearly all 
cases stomatal opening is correlated with light- 
under favorable conditions, but in some cases 
light seems to play little or no part as a con- 
trol. An outstanding feature of this portion 
of the work is the report that some plants, 
such as the potato, tend to maintain open 
stomata at night under optimum conditions of 
water-content, and that the behavior of 
stomata in upper and lower surfaces is usually 
quite different. In general the stomatal move- 
ments of each plant follow a regular course 
under optimum conditions, a course which is 
modified as conditions depart from the more 
favorable. 

Part II brings us face to face with the com- 
plex inter-relations of environmental and in- 
ternal factors as related to stomatal behavior. 
The author seems particularly emphatic in his 
statements that no ordinary atmoineter or 
evaporimeter yet devised can be used to 
measure at all accurately the effect upon the 
plant of all of the factors concerned in evap- 
oration. This may come as a shock to some of 
the enthusiasts in the field of “atmometry.” 
Wind was found to cause increases of transpi- 
ration unlike the increases of evaporation 
measured by atmometers. 

Plants tend to show much less response to 
wind than do atmometers, but with a sudden 
high wind they often reveal greater response. 
All attempts to correlate evaporation from 


atmometers and from free- water evaporimeters 
with transpiration failed, and led the author to 
state that “Until an atmometer is devised 
which responds in the same manner and degree 
to each of the factors concerned, the ratio of 
transpiration to evaporation is meaningless.” 
His work tends to support the contention that 
there is no warrant for the view that lack of 
agreement between stomatal movement and 
“relative transpiration” based upon evapora- 
tion from the porous-cup atmometer indicates 
that stomata are non-regulatory. 

A reduction of light intensity to less than 
half (as measured by the “solio” photometer) 
is commonly necessary to produce any effect 
upon the stomata of plants growing in the 
open. When stomata are closing they are 
affected by decrease in light more rapidly than 
when they are opening. Stomata may open at 
night as a result of moonlight or a strong arti- 
ficial light of much less intensity than one per 
cent, of the solar maximum. They open more 
readily toward morning than before midnight. 
This part of the work, on the whole, leaves one 
with a sense of incompleteness and confusion, 
although it serves to reopen many long debated 
problems, and to contribute many additional 
data to indicate that it will be many years yet 
before we are provided with an adequate and 
comprehensive body of dependable facts and 
principles relative to the effects of habitat 
factors and plant development upon stomatal 
behavior. 

The concluding part of the book records some 
interesting studies of the effect of stomatal 
movement upon transpiration, a favorite topic 
for ecological investigations. The author pre- 
sents data which lead him to conclude that 
stomata do regulate the water-loss from plants, 
and so to question seriously the value of the 
work of Lloyd. He demonstrates the reasons 
for this notable lack of agreement and points 
out that Lloyd’s evidence that stomata are non- 
regulatory is vitiated by his use of potometers 
to measure the water-loss of field plants. How- 
ever, a careful perusal of the present text 
leaves the reaction that Loft field’s “evidence” 
upon the basis of which he summarily disposes 
of the potometer method is rather meager, espe- 
cially as compared to that presented by Lloyd. 

The author’s opinion as to the regulatory 
r 61 e of stomata is nicely put in the concluding 
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statement: “Although the factors concerned in 
evaporation have great influence upon evap- 
oration, this influence is definitely controlled 
by the stomata. When the stomata are wide 
open or nearly wide open, transpiration is the 
result of the action of the factors of evapora- 
tion alone, since the stomata in nowise inter- 
fere with the action. As the stomata close, the 
influence of the factors is lessened, but until 
closure has reduced the apertures to fifty per 
cent, or less, stomatal regulation is still largely 
overshadowed by the control exerted by them. 
When closure is almost complete, the regula- 
tion of water-loss by the stomata is very close 
and the effect of the factors overshadowed by 
the effect of even very small changes of the 
opening.” This is, of course, quite different 
from the conception of “regulation” of some 
physiologists when they have attempted to 
compare the stomata- transpiration complex 
with the mechanism which rather effectively 
-controls or “regulates” the speed of an engine 
/under a variation of load. 

The plates showing the feattires of the 
-stomata in various plants under various con- 
editions should receive special mention. The 
micro-photographs are arranged radially in 
such a manner as to show the condition of the 
stomata in upper and lower epidermis, espe- 
cially the degree of opening, at each hour of a 
twenty-four hour day, together with curves for 
sunlight, temperature and humidity plotted 
toward the center of the circular figure. This 
commendable method enables one to compare 
readily the condition of the stomata in upper 
or lower epidermis at different hours of day or 
night and as related to the light, temperature 
and humidity values. 

Loftfiold'n book is very stimulating, on the 
whole. It must be in the hands of every inves- 
tigator working on problems in which stomatal 
behavior is involved. 

Raymond J. Pool 


SPECIAL ARTICLES 
SPARKLESS SPARKS 1 
1. The endeavor to take away all the internal 
pressure (measured by the U-tube interferom- 
eter as in the preceding paper) from the soap 
bubble by charging it electrostatically, does not 

i Advance note, from a Report to the Carnegie 
Institution of Washington, I). C. 


usually succeed unless the bubble is well an- 
chored ; otherwise the lower end is apt to break 
apart and fly off along the lines of force. A 
wide blower (say 3 cm. in diameter) as in the 
figure, with but a small segment of bubble B 



K 



projecting, is satisfactory. The initial pres- 
sures are thus reducible to .04 mm. of Hg, so 
that with flattish bubbles I have actually ob- 
tained negative pressures within, on charging. 

The charged bubble usually takes an oblique 
oval figure, being drawn out along the inci- 
dental lines of force f. This expansion, on 
very slowly increasing the potential, reaches 
a maximum, after which the bubble suddenly, 
in fact spasmodically, jerks back from B' to B , 
remaining intact. With the same bubble a suc- 
cession of 10-40 spasms may be easily ob- 
tained, at the end of which the bubble bursts. 
A pitch ball, p , near the metallic holder shows 
a definite but only very slight diminution of 
obliquity at each spasm. An adapted aluminum 
electroscope (right angled strip of aluminum, 
say 8 inches long, .03 mm. thick, flexible at b, 
appressed against a hacksaw blade and 
clutched by the hard rubber stem r) placed 
below B\ indicates a marked increment of po- 
tential, even at the least spasm of the bubble, 
from the beginning up to the maximum. With 
each such case, therefore, there is partial dis- 
charge, an outrush or ions, or an intermittent 
current. A few of the lines of force break 
loose and slide off. 
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2. As I understand the phenomenon, it is 
near the tip, B that the surface tensions act- 
ing with a component inward are first balanced 
by the electric pressure outward. The 
application of the latter is strictly on the outer 
surface. Hence the surface layer of molecules 
is successively slid toward the point and then 
stripped off, until after ten or more repetitions, 
the remaining tissue is so thin that it breaks. 
This ionized molecular exfoliation, which takes 
place entirely without light effects even in the 
dark, may be referred to as in the caption. 

In the beginning, when the bubble is thick 
at the bottom, holding a drop, etc., the first 
faint sparks imply an internal pressure reduc- 
tion of less than 25 dynes/cm a . At the end, 
when the bubble is possibly thinnest at the 
bottom, the pressure reduction is usually 
about 55 dynes/cm 2 , and it is here that 
the surface tension proper competes with 
the electric pressure. If the pressure to pro- 
duce a spark be estimated at 68 dynes per cm 2 , 
the lines would seem to break off, to this ex- 
tent, more easily from a liquid than from a 
solid surface; but in view of the varied curva- 
ture of the bubble, it is difficult to ascertain 
the distribution of the contending forces. The 
difference of capillary and electrical pressure 
only must be constant and it ig rather remark- 
able that the two data given are so near to- 


gether. 


Carl Barus 


Brown University, 


Providence, R. I. 


THE AMERICAN ASSOCIATION FOR 
THE ADVANCEMENT OF SCIENCE 
REPORT OF THE TREASURER FOR 1922 

Accepted by the Council, A. A. A. S., at Cam* 
bridge, Massachusetts, December 26, 1922 
To thk Council or the American Association 
for the Advancement or Science: 
Gentlemen : 

In conformity with article 15 of the constitu- 
tion and by direction of the council, the treasurer 
has the honor to submit the following report for 
the period December 20, 1921, to September 30 f 
1922. This period covers the time necessary to 
comply with the new arrangement for the fiscal 
year of the association. Henceforth the fiscal 
year of the treasurer will begin on October 1 
and end on September 30, 

The total of cash receipts during the period 
is $4,803.14. Disbursements made in accordance 


with directions of the council amounted to 
$4,720.10. 

The total amount of funds of the association, 
consisting of cash, cost value of securities pur- 
chased, and appraised value of securities received 
from the Colburn estate is $121,414.77. 

A detailed statement is appended. 

(Signed) ROBERT S. WOODWARD, 

Treasurer 

Washington, D. C. 

September 30, 1922. 

treasurer’s cash btatement 
December 20, 1921 to September 30, 1922 
Receipts 

December 20, 1921, balance 

from last report $ 5,585.90 

Interest from securities $ 4,772.13 

Interest from bank balance.... 31.01 

4,803.14 

$10,389.04 

Disbursements 


Grants : 

B. E. Livingston, perma- 
nent secretary (for Dr. 

Greenman) .....$ 500.00 

A. W. Smith 160.00 

L. B. Ingersoll 150.00 

F. O. Blake 150.00 

A. W. Rowe 250.00 

Harold Hibbert 200.00 

William C. Rose 100.00 

W. Tyler Olcott, Secretary 200.00 

Caroline E. Furness 100.00 

Herman J. Muller 250.00 

8. O. Mast 200.00 

Ralph E. Benedict 125,00 

Fred T. Rogers 200.00 

Frank P. Knowlton 200.00 

Frank H. Hartman 150.00 

Sebastian Albrecht 100.00 

Otis F. Curtis, Treasurer.... 250.00 

John T. Buchholz 125.00 

August F. Foerste 150.00 

F. Canu 250.00 

Raymond Dodge 400.00 

Franklin O. Smith..... 300.00 

$ 4,500.00 

Two life memberships from 

Jane M. Smith Fund 200.00 

Rental of safe deposit box 20.00 

Foreign exchange *10 

$ -1,720.10 

Cash in banks: 

Fifth Avenue Bank $ 4,397.60 

U. S. Trust Company 1,271.34 

— 5,068.94 


$10,389.04 

treasurer’s balance sheet 
September 80, 1922 
Assets 


Investments : 

Securities (Exhibit A).... $121,414,77 

Current Assets : 

Cash in bank 5,668.94 


$127,083,71 
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Liabilities 

Fund* and Accumulations: 

Life, sustaining members 

and patrons* $ 29,500.00 

Jane M. Smith 5,000.00 

W. Hudson Stephens 4,381.21 

Richard T. Colburn 77,755.74 

Accumulated income in- 
vested in securities 4,777.82 

$121,414.77 

Unappropriated interest.. 5,668.94 


$127,083.71 

SCHEDULE OF SECURITIES 


(Exhibit A) 

Par Value Purchase Value 

$ 10,000 Chicago and Northwes- 
tern Railway Co. General 
Mortgage 4 per cent. 

bonds, due 1987 $ 9,425.00 

$ 10,000 Atchison, Topeka and 
Bant a Fe Railway Co. 

General Mortgage 4 per 

cent, bonds, due 1995 9,287.50 

$ 10,000 Great Northern Railway 
Co, First and refunding 
mortgage 4.25 per cent. 

bonds, due 1961 10,050.00 

$ 10,000 Pennsylvania Railroad Co. 

Consolidated mortgage 4.5 
per cent, bonds, due 1960 10,487.50 

$ 10,000 Chicago, Burlington and 
Quincy Railroad Co. Gen- 
eral mortgages 4 per cent. 

bonds, due 1958 9,350.00 

$ 10,000 Union Pacific Railroad 
Co. first lien and refund- 
ing mortgage 4 per cent. 

bonds, duo 2008 9,012.50 

$ 10,000 Northern Pacific Railway 
Co. prior lien railway and 
land grant 4 per cent. 

bonds, due 1997 9,187.50 

$ 10,000 New York Central and 
Hudson River Roalroad 
Co. 3.5 per cent, bonds, 

due 1997 8,237.50 

100 U. S. First Liberty Loan 

Bonds 91.25 

10,500 U S. Second Liberty Loan 

Bonds 10,172.36 

2,000 U. 8. Third Liberty Loan 

Bonds 2,000.00 

2,000 U. 8. Fourth Liberty 

Loan Bonds 2,000,00 

6,500 U. S. Victory Liberty 

Loan Bonds 6,873.66 


$ 95,674.77 

Bonds from Colburn Estate 
20,000 Acker, Merrall and Con* 
dit Co. debenture 6 per 


cent, bonds 13,600.00 

7.000 Buffalo City Gas Co. first 
mortgage 5 per cent. 

bonds 1,540.00 

8.000 Park and Tilford Co. 
sinking fund debenture 

6 per cent, bonds 6,400.00 


*The records show this item of $29,500 as made 
up of 438 life memberships of $50 each, 16 life 
memberships of $100 each, and 6 sustaining mem- 
berships of $1,000 each. — B. E. L. 


42,000 Pittsburgh, Sh&wmut and 
Northern Railroad first 
mortgage 4 per cent, 
bonds, due February 1, 

1952 4,200.00 

$ 25,740.00 

$173,500 $121,414.77 

All of tne above named securities, except those 
from the Colburn estate, are registered in the 
name of the association. 

AUDITOR '8 REPORT 

I certify that I have audited the accounts of 
the treasurer of the American Association for the 
Advancement of Science for the period Decem- 
ber 20, 1921 to September 30, 1922; that the 
securities representing the investments of the 
association have been exhibited and verified; 
with the exception of the P. S. and N. R. R. 
bonds which were represented by a receipt from 
the Columbia Trust Company of New York, and 
a $100 United States bond represented by a re- 
ceipt from the United States Treasury Depart- 
ment, for title transfer, and that the income 
therefrom has been duly accounted for. 

The financial statements accompanying the 
treasurer's report are in accord with the books 
of the association and correctly summarize the 
accounts thereof. 

(Signed) ROBERT B. SOSMAN, 

Auditor 

Washington, D. C. 

December 12, 1922. 

TREASURER'S REPORT ON AGGREGATE 
RECEIPTS AND DISBURSEMENTS 
SINCE AUGUST, 1894 
To the Council of the 

American Association for the 
Advancement of Science. 

Gentlemen : 

Supplementing my report of September 30, 
1922, X beg to state that interest collections since 
September 30, 1922 (date of report), amount to 
$1,009.38. This amount added to collections re- 
ported in statement of September 30 gives a 
total collection of $5,812.52 during the year. 

An aggregate statement of receipts and dis- 
bursements from August 21, 1894 to September 
30, 1922 is appended. This statement shows col- 
lections from all sources amounting to 
$161,940.76 and disbursements amounting to 
$162,123.61, of which $121,414.77 represents cost 
of invested funds. 

Respectfully submitted, 

(Signed) ROBERT S. WOODWARD, 

Treasurer 

Washington, D. C. 

December 20, 1922 
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Receipts 

August 21, 1894 to September 30, 1922 
August 21, 1894, cash on 
deposit, State Bank Safe 

Deposit Co., Boston $ 5,564.48 

Cambridge Savings Bank 287.31 


Interest on bank account.. 


-$ 3,147.82 


-$ 5,851.79 


Collections : 

Interest on securities 33,901,10 

Interest on bank deposit.. 11,838.71 

Life memberships 19,180.00 

Subscriptions, gifts and 

patrons 4,467.00 

Pasteur fund 100.00 

Transferred from funds 
Permanent Secretary 

by order of council 5,000.00 

Research funds 87,178.95 

Revertments 275.00 

$161,940.70 

$107,792.55 

Disbursement 8 

August 21, 1894 to September 30, 1922 

Grunts $ 29,741.45 

Life memberships 8,300.21 

Jane M. Smith fund 1,450.00 

Securities 121,414.77 

Purchased interest 820.58 

Rental safe deposit box 90.60 

Pasteur and other funds.... 300.00 

$102,123.01 

Cash in Banks: 

Fifth Avenue Bank of 

New York $ 4,397.60 

U. S. Trust Company of 

Now York 1,271.34 


Total $69,390.21 

Disbursements 

By publications: 

Science Press $32,161.46 

By divisions, local branch and 
academy expenses: 

Divisions $ 1,275.00 

State College (Pa.) local 


State College (Pa.) local 

branch 

Remitted to affiliated acad- 
emies ou account of af- 
filiation arrangements 


1,328.00 


$ 5,668.94 

$167,792.55 

FINANCIAL REPORT OF THE PERMANENT 
SECRETARY FOR THE FISCAL YEAR, 1922 
October 1, 1923 to September 30, 1922 
Receipts 

To balance from last account: 

Checking account $ 5,840.11 

Savings account 4,355.09 

Petty cash 7.81 

$10,203.01 

To receipts from members: 

Annual dues, previous to 

1921 $ 168.93 

Annual dues, 1921 887,50 

Annual dues, 1922 50,764.69 

Annual dues, 1923 (paid in 

advance) 363.00 

Entrance ffees 1,204.87 

Life membership fees 1,500,00 

Associate fees 1,150.39 

$56,089.38 

To other receipts: 

From treasurer's office: 

For life members' jour- 
nal subscriptions $ 1,029.00 

Special grant appropria- 
tion 500.00 

Sale of publications 770.00 

Postage, exchange, overpay- 
ments, etc 700.23 


By expenses, general secre- 
tary's office 

By expenses, permanent secre- 
tary's Washington office: 

Salary, permanent secre- 
tary $ 2,500.00 

Salary, assistant secretary.. 1,000.00 
Salary, executive assistant- 2,010.00 

Usual clerical help 2,230.00 

Office and addressograph 

supplies 222.47 

Printing and stationery 1,793.68 

Telephone and telegraph ... 256.28 

Travel expenses 1,919.07 

Postage (billing and cor- 
respondence) 769.23 

Express 52.35 

Miscellaneous 326.40 

By expenses, circularization: 

Affiliated societies and Am- 
erican Men of Science $ 2,124.04 

Medical men (New Eng- 
land) 682.82 

Local committee, Toronto 

meeting 188.78 


-$ 2,655.00 


13,677.48 


By expenses, Toronto meeting: 
Travel expenses, W. Bate- 


$ 2,995.64 


Preliminary announcement.. 

Messenger service (biolo- 
gists) 

Refund for expenses in- 
curred by section sec- 
retaries 

Miscellaneous 


300.00 

1,124.11 


134.29 

21.50 

$ 1,596.40 


By miscellaneous expenses: 

Refunds on account of over- 
payments $ 427.73 

Bad checks - 19.25 

Summarized proceedings 

and membership list (vol. 

67-73), 1921 5,430.43 

Life membership fees 2,600.00 

Salt Lake City meeting 450.32 

Committee on grants for re- 
search - 48.47 

Conference on Federation 
of Biological Societies, 
at Woods Hole, Massa- 
chusetts 100.00 

— $ 9,067.20 

Total disbursements $62,314.13 
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To new balance; 

Checking account $ 1,078.40 

Savings account 
Emergency fund $4,497.68 
Publication fund 
(for proceed- 
ings) 1,500.00 

— 5,997.08 

7,076.08 


Total 


.$69,390.21 


auditor’s report 


Mr. Burton E. Livingston, 

Permanent Secretary, 

American Association for the Advance- 
ment of Science, 

Washington, D. C. 

Bear Sir: 

Having been appointed auditor for the as- 
sociation for the year 1922, J have employed Mr, 
W. R. 'Balia her, an accountant at the Interstate 
Commerce Commission, to go over the accounts 
of the permanent secretary for the year ending 
October 1, 1922. He makes the following re- 
port : 

November 17, 1922. 

This is to certify that I have carefully ex- 
amined the records of all receipts and disburse- 
ments, in currency, checks, etc., of the permanent 
secretary's office of the American Association for 
the Advancement of Science for the year ending 
October 1, 1922, and have found the "records cor- 
rectly kept. Proper vouchers were shown for all 
disbursements. 

(Signed) W. R. GALLAHER, 

Examiner of Accounts. 


1 have reason to believe that Mr. Qallaher 
is un experienced and reliable accountant and that 
the above statement is a dependable report on 
the state of the accounts which were audited. 

Very truly yours, 

(Signed) ROBERT B. SOSMAN, 


Washington, D. C. 

1 December, 1922 


Auditor 


NOTE ON THE PERMANENT SECRETARY'S FINAN- 
CIAL REPORT 

It is to be noted that a balance of $10,203.01 
was carried forward from the fiscal year 1921 
and that the corresponding balance at the end 
of the fiscal year 1922 is $7,076.08. The opera- 
tions of the last year have therefore resulted 
in a decrease in the balance, amounting to 
$3,126.93. In this connection, however, it is 
to be noted also that the cost of printing the 
1921- volume of “ Summarized Proceedings and 
Membership List” was all met from the cur- 
rent funds of the fiscal year just ended, al- 
though none of this expense is properly charge- 


able to that year. The cost of printing the 
proceedings volume is shown as $5,430.43, 
which is greater by $2,303.50 than the amount 
($3,126.93) by which the balance was de- 
creased as above mentioned. From these con- 
siderations it appears that the decreased bal- 
ance is due simply to the fact that the ooBt of 
printing the volume (properly chargeable 
against the preceding seven years and not to 
the year 1922 at all) has been wholly paid from 
the current funds for 1922. The 1922 balance 
of income above current expenses at the end 
of the fiscal year 1922 is really $7,076.08 plus 
$5,430.43, or $12,506.51, which represents an 
increase in the current balance amounting to 
$2,303.50. 

A recurrence of this contingency is now be- 
ing guarded against by the accumulation of 
a publication fund, to be formed by setting 
aside about $1,000 from the current funds each 
year, and it is planned that this fund will be 
sufficient to cover the cost of the next pro- 
ceedings volume, to be published in 1925. At 
the end of the fiscal year 1922 the publication 
fund amounted to $1,500, and this has sub- 
sequently been increased to $2,500 by the set- 
ting aside of $1,000 from the current funds 
for 1923.— B. E . L. 


BUDGET OF PROSPECTIVE EXPEN- 
DITURES 

By the Permanent Secretary 's Offiee, for the 
fiscal year 1923 

Journal subscriptions 

Divisions MOO. 22 

Local Branch 50.00 

Academies - 1,350.00 

Salaries: Permanent secretary 2,500.00 

Assistant secretary M00.00 

Executive assistant 2,700.00 

Clerical help 2,280,00 

General secretary's expenses 250.00 

Travel expenses 2,000.00 

Office and addressograpli supplies 225.00 

Stationery and printing 2,000,00 

Telephone and telegraph 275.00 

Postage (billing, correspondence) 800.00 

Express - -55*55 

Annual meeting 1,500.00 

Circularization 1,500.00 

Idfe membership fees, to treasurer 1,000.00 

Miscellaneous 1,614.00 

Committee on grants 50.00 

Exchange on checks 33.00 

Transfer to publication fund for Pro- 
ceedings volume 1,000.00 

Transfer to general emergency fund 
(interest on savings bank account 
for preceding year) 181.00 

Total $56,158,00 
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THE HISTORY OF CHEMISTRY IN 
• AMERICA WITH REFERENCE 
TO YALE 1 

I am indeed grateful for the opportunity of 
speaking to you on the “History of chemistry 
in America with reference to Yale.” This is 
an epoch occasion, and while we rejoice in the 
possession of this magnificent, palatial edifice* 
designed for the service of chemistry, it is well 
in this moment of exultation to take a back- 
ward look and note the 
rock from whence we were hewed and the hole 
of the pit from whence we were digged. 

So that, with your permission, I shall briefly 
touch upon facts 

pick'd from the worm holes of long vanish'd 
days and from the dust of old oblivion rak'd. 

Chemists — American chemists — in tracing 
the history of their science, are apt to turn to 
other countries. For chemistry was born in 
the dawn of civilization and to older lands one 
looks for its gradual evolution. As the oldest 
of the experimental sciences, it is coexistent 
with man’s own rise and development. One 
need not search far to find evidences of its 
presence. Yet, Americans have frankly ad- 
mitted their ignorance of the earliest days of 
chemistry in this western world. In fact, it 
has only been within the last quarter of a 
century that any effort has been put forth to 
ascertain when chemistry had its beginnings 
among us and what contributions it has made to 
the upbuilding of society. 

It is to Jamestown, Virginia, founded in 
1607, that the student of the history of chemis- 
try must go, for there in the year 1608, before 
the ring of the axe was heard in the forests of 
America, bold spirits erected a glass house 
“in the woods” producing a product which was 
sent home in crude form, but still proof of the 
possibilities of an industry which might cou- 

1 Address at the dedication exercises of the 
Sterling Chemistry Laboratory at Yale Univer- 
sity, April 4, 1923. 
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tribute to the maintenance of the settlement and 
to the coffers of the mother land. Glass beads 
made in that glass house exist to-day, show- 
ing that this product of chemical activity had 
for its purpose a means of effecting trade with 
the aborigines, who were attracted by the 
pearly, colored objects. And in 1619 two or 
three furnaces for the reduction of iron ores 
were in operation not far away. 

Chemistry was rapidly serving man in this 
then distant land at a day less than a century 
and a quarter after its discovery by the im- 
mortal Columbus. What more might have been 
accomplished in addition to the extraction of 
coloring matter from new plants, in addition 
to the isolation of substances possessing medic- 
inal virtue, can only be conjectured, for fur- 
ther attempts were frustrated by the frightful, 
appalling massacres perpetrated by the Indians 
in 1622. The glass house and furnaces were 
completely demolished. Bead was chemistry in 
its applications at Jamestown. 

To the Old Bay State the student must next 
go. For there it was that John Winthrop, the 
younger, a graduate of Dublin, an early mem- 
ber of the Royal Society, inaugurated chemical 
work by the development of ore industries 
which he carried far along in the state of Con- 
necticut, of which he became the first governor. 
He held frequent correspondence with scien- 
tific friends in London. At their suggestion, 
and following, too, his own thought, he ex- 
perimented widely, bringing to light many 
highly interesting facts afterwards placed 
upon the pages of the Proceedings of the 
Royal Society. As an associate of the lead- 
ing alchemists of England, as a believer and 
promoter of the art of transmutation of the 
baser into the nobler metals, he breathed into 
the atmosphere about him the spirit of the 
projector or alchemist; and traces of that spirit 
continued far into the eighteenth century, 
subtly enchaining a son of Yale, born in New 
Haven, a minister of the Gospel, a lawyer, and 
again a preacher of the Word, and finally 
seventh president of Yale — Ezra Stiles . 

It is he who must be regarded as Yale’s 
first promoter of chemistry. In existing rec- 
ords it is noted, among other things, that Stiles 
repeated Priestley’s experiments on fixed air; 
that he impregnated water with it, thereby 
making artificial “spa water”; and that in his 


leisure moments, generally at night, he tried 
eertain reagents and wrote: 

If spirits of sea salt or the muriatic acid be 
drawn over the semi-metal called mangenese, it 
becomes a solvent of gold. 

This fact had been mentioned by a Mr. 
Jones, who delivered a chemical lecture in 
New Haven. And from this same Mr. Jones, 
Stiles had received a quantity of vitriolic eether 
which apparently engaged his study for quite a 
little while. He observed that 
the Kther imbibed a solution of gold and the 
next day when eommixt with the aqua regia 
was again separated and held the gold dis- 
tinctly separated. 

All this while Stiles was reading Macquer's 
“Chemistry,” from which he made a selection 
of experiments, performing them with more 
or less success, always at night. He was truly 
an enthusiastic student of chemistry. Men who 
had had experience in the science visited him 
and together they held discourses on chemistry 
and made inquiry concerning the hermetic 
philosophy. Stiles was in ecstasies when Dr. 
Eneas Munson, of New Haven, showed him a 
piece of malleable, whitish metal “which he 
himself made within a month past. It was 
fixed mercury, the first I ever saw,” said Stiles. 

One gathers from the notes of Ezra Stiles 
that in addition to his many duties as president 
and professor in Yale, his fondness for chemis- 
try led him to speak of it and of the remark- 
able discoveries, unfolded through its agency, 
to his classes. He corresponded with Franklin, 
whom he idolized, and to him he gave account 
of his practical work in the science. Self- 
trained, it is but natural that he should have 
presented his subject in a crude form. There 
is also no question but that the matter of pro- 
jection or transmutation was in his mind. He 
endeavored to free himself from it, with but 
partial success, for he was the intimate of Dr. 
Munson, Judge Danforth and the Reverend Mr. 
West, of whom he said: 

They believed in the reality of the Philoso- 
pher's Stone, although neither of them ever ob- 
tained it. 

And in his diary occur these words: 

Terra Fol, ©ethere sublatd hodie. 

Absolute proof that he was really dabbling 
in alchemy! And yet, perhaps because in the 
thought of most people alchemy, the black art, 
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belonged with witchcraft, Ezra 'Stiles did not 
care to be allied with those who practiced the 
latter. He was perturbed, and a little sus- 
picious of himself, exclaimed: 

I am not versed in the books of the adepts. 
I hare seen but a few of these authors and read 
less. Perhaps all the little I have read collective- 
ly would not equal a common octavo volume. I 
am infinitely less acquainted with them than any 
other of the sciences in the whole encyclopedia. I 
have never observed the extracted sulphur of gold 
in terra . I have no practical knowledge of the 
matter; the few ideas I have about it are only 
imaginary, conjectural and speculative. Coram 
Deo Veritas. 

Dear old Dr. Ezra Stiles! We rejoice that 
you turned from witchcraft, which looks back- 
ward, but are profoundly thankful that you 
were, despite your lovely disclaimers, allied 
with alchemy, which looks forward; for truly 
it was experimental science in the making, a 
science that does not yet acknowledge its finite 
bounds, “but aspires, star-eyed, to illimitable 
possibilities.” Yes, you were Yale’s first ex- 
perimenter in the science which has called us 
together this morning, and may your benign, 
fatherly spirit at this moment rest approvingly 
upon all who are here rejoicing with Yale in 
this new abode of chemistry. 

Time rolled on. The soul of Ezra Stiles 
went out on the lonesome trail, and another 
son of Yale, who like Stiles became a lawyer, 
but animated by the latent purpose of the dear 
old alchemist in his predilection for chemistry 
heeded the call of alma mater , in 3802, to the 
chair of chemistry. Before assuming its du- 
ties, however, he journeyed to Philadelphia, 
then the center of art, literature and science, 
that he might sit at the feet of James Wood- 
house, the Napoleon of experimental endeavors 
in America. Let us for a few moments follow 
this eager, earnest student — Benjamin Silli- 
man, the elder. 

What a delightful company awaited him in 
his lodging house in the city of Brotherly Love : 
Horace Binney, Charles and Elihu Chaunecy 
and Robert Hare — young men of great promi- 
nence — educated men — men of elevated posi- 
tion in society, their manners in harmony with 
their training. Silliman wrote: 

As Robert Hare was a brewer of porter and 
was one of our number, his porter was in high 
request, and, indeed, it was of an excellent qual- 


ity. He was a genial, kind-hearted person a 
year younger than myself, and a proficient in 
chemistry upon the scale of that period. Hare 
invited me to join him in the study of his oxy- 
hydrogen blowpipe. 

While perceiving that this instrument was 
ingenious, Silliman saw that it was unsafe as 
regards the storage of gases, and its correction 
in this particular was entirely due to him. 

It was a genuine pleasure for Silliman to 
stand by his friend Hare in 1802 when the 
latter repeated his blowpipe experiments before 
Dr. Joseph Priestley, James Woodhouse, 
Thomas Cooper, Adam Seybert and others. 
One wishes that he might have a picture of 
that group ! 

The possibilities of the oxy-hydrogen flame 
were constantly in the thought of Silliman, and 
the very first pneumatic trough, including 
Hare’s blowpipe, was constructed by Silliman 
for the laboratory of Yale College in 1803. In 
later years he wrote: 

The fusion and combustion and complete dis- 
sipation of pla timing gold, silver, nickel, cobalt 
and most of the metals, and the fusion of the 
principal earths and of their more refractory 
compounds have been made familiar and easy 
class experiments of every course of chemistry in 
Yale College for years. 

Silliman and Hare were pupils of Wood- 
house, who, when interrogated upon the brevity 
of his didactic lectures, replied 
that no man could dwell in discussion on a single 
topic more than five minutes without talking non- 
sense. 

They were acquainted with his laboratory 
and the remarkable experimental work con- 
ducted by him, but in their leisure hours did 
very independent thinking and experimenting 
in their own laboratory in the basement of their 
lodging house. 

To them it was delightful and profitable to 
meet Dr. Priestley very frequently at the home 
of Wistar. As Silliman was taking a broad 
view of science and its teachings, his hours 
with Wistar, the anatomist; Barton, the bot- 
anist, and Seybert, the mineralogist, were 
precious. In his mind were revolving brilliant 
schemes for the elaboration of all these sub- 
jects side by side with his thoughts on chemical 
research. 

His friendship with Hare was unique. From 
their correspondence, continuing through life, 
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it may be inferred that they were believers in 
and real promoters of genuine experimental 
science. They discussed its possibilities to and 
fro, and mutually submitted plans for the elu- 
cidation of the chemical and physical prob- 
lems which interested them. While their active 
eoexperimentation ceased upon Silliman’s re- 
turn to Yale in 1804, they wrote many letters 
regarding their common love — chemistry. 

Silliman began his teaching career in a sub- 
terranean lecture room fitted up for his labora- 
tory, which was fifteen or sixteen feet below 
the surface of the ground. It was inconven- 
ient! It was so gloomy — but there he cou- 
rageously worked for fifteen years. There he 
analyzed minerals and meteorites and invented 
and perfected apparatus for demonstration 
purposes in chemistry and physics. In 1805 
he was off again. This time to Europe, meet- 
ing in London Frederic Accum and Humphry 
Davy; and in Edinburgh, John Murray and 
Thomas Charles Hope, the polished, stately and 
formal gentleman who succeeded the gifted 
Joseph Black. In Edinburgh, Silliman fairly 
reveled in the teachings of the Wernerian and 
Huttonian geological schools. He grasped the 
prevalent geological thought. But in 1806 
returned to New Haven, his days of tutelage 
passed and his uctual teaching career begun. 
Mineralogy, geology and pharmacy were added 
to chemistry. He proved a most inspiring 
teacher and founded in 1818 that splendid 
medium of circulating the scientific work of his 
colleagues and himself — the American Journal 
of Science and Arts, now in its one hundred 
and fifth year; and further he was prominent 
in the establishment of many Yale activities, 
flourishing at this moment — the art gallery, the 
astronomical observatory, the medical school 
and the Sheffield School of Science. 

But to look once more upon Silliman as a 
research chemist. His fidus Achates, Robert 
Hare, had devised an unusual battery — a plunge 
battery of powers not before suspected. Hare 
transmitted all his experiences with this in- 
strument to Silliman and even sent him a well- 
constructed deflagrator , as it was termed. 
Both experimenters marvelled at the occur- 
rences on attaching carbon rods to the deflagra- 
tor and studying the arc which ensued. In 
March, 1823, just one hundred years ago, Sil- 
liman wrote Hare: 

I gave you ... an account of the fusion and 


volatilisation of carbon by the use of your gal- 
vanic deflagrator. I have now to add that the 
fusion of plumbago (black lead) was accomplished 
yesterday by the same instrument. 

Again Silliman sought to ascertain the be- 
havior of diamonds in the oxy-hydrogen flame, 
and said: 

They exhibited marks of incipient fusion. 

And thus it continued. Should the thought 
enter the mind of any one that Silliman was 
not a producer in his favorite science, let him 
read the voluminous correspondence which 
passed between him and Robert Haro. He 
will then promptly assign him a high place 
among researchers. The story of his laboratory 
would "make a good prelude to the history of 
university education in this country as dis- 
tinguished from collegiate. 

Silliman possessed the genuine instinct of 
discovery, the quick recognition of new and 
interesting facts, and enthusiasm in following 
them up to novel and important results. That 
his successes in other directions somewhat over- 
shadowed them does not detract from their per- 
manent value 

for it must not be forgotten that those who smooth 
the road to science and facilitate its acquisition 
to others are often more permanently useful than 
such as are supereminently learnod themselves; the 
greatest personal or mental acquirements die with 
the possessor; but those who labor that others 
may he wise are a benefit to all posterity (Mavor). 

Is it not to the inspirational teaching of Sil- 
liman that American science is indebted for 
Dana, world-renowned geologist and mineralo- 
gist ; Brush, whose exhaustive mineralogical 
chemical studies are authoritative everywhere; 
Johnson, pioneer leader in chemistry applied 
to agriculture ; Willard Gibbs, first among 
physical chemists of modern times; T, Sterry 
Hunt, profound in chemical philosophy and 
theory, and hosts of others — giants in the world 
of natural and physical science! 

Last evening I stood “under the friendly 
silence of the moon” before the bronze figure 
of Benjamin Silliman out on yonder campus; 
how I wished that I might speak out my 
thoughts to you! I did whisper to him: 

To you, revered master, we are Indebted for 
this magnificent laboratory. Your spirit, mys- 
teriously conveyed to your successors in order, 
caused science — particularly chemical science — to 
so permeate the curriculum of Old Yale that the 
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subterranean laboratory has been brought to the 
surface, enlarged, developed and endowed, that its 
rays may illuminate the world — far and wide. 

We chemists here assembled say to Yale 
that we are not envious — no, we are happy, 
felicitating you with all our hearts and 
with you thanking God 

that Silliman, the elder, was born. 

While to President Angell, IM add : 

As one arranges in a simple vase 

A little store of unpretending flowers, 

So gathered I these records of past hours, 
And trust them, honored sir, to thy grace. 

Edgar F. Smith 


PSYCHOLOGY AS A LIFE WORK 

Thk student facing the choice of his life work 
should consider two matters with especial care. 
These are his abilities and interests on the one 
hand and, on the other hand, the opportunities 
that are offered by a profession for personal 
development, public service, and the respect of 
those whose respect is most worth while to him. 
Ability and interest are personal. Their true 
estimation requires self-criticism and the advice 
of those who know one best. The opportunities 
that a profession offers may be learned from 
the candid statements of experts in the field. 

The field of psychology . — Psychology is pri- 
marily the science of human experience, be- 
havior and personality. It reaches down into 
childhood and animal life. Tt reaches out into 
the abnormal and the unusual, to depravity 
and genius. A sound psychology is needed in 
medicine and the social sciences, in religion 
and art, in education, law and politics, in in- 
dustrial management, vocational guidance and 
social service. It is involved in our attempts 
to answer some of the greatest riddles of the 
universe, such as the relation of brain and mind, 
the origin of intelligence, and the basis oi right 
conduct. It seeks to know the sources and 
organization of experience and motives, the 
integration of human personality, and the bonds 
that connect us with our fellows. Every phase 
of human feeling, thought and action from 
birth to death belongs to the field of psychology 
in as far as it is capable of scientific observa- 
tion, description and analysis. 

Prerequisites to a career in psychology . — 
The first prerequisite to a career in psychology 


is a systematic knowledge of its tradition. This 
is generally initiated by an elementary course 
which introduces the student to the entire field. 
It should be supplemented by courses in ana- 
lytical psychology, genetic psychology, com- 
parative psychology, physiological psychology 
and social psychology. In addition, the student 
should gain as extensive laboratory experience 
as is practicable. Command of the French and 
German languages is a necessary auxiliary 
since a large part of the scientific literature is 
published in these languages. The student who 
chooses psychology for a career should have a 
good foundation in philosophy, mathematics, 
biology, physiology, physics and chemistry. 
Courses in applied psychology should vary 
according to the interests of the student. They 
should be supplemented by thorough study of 
the several fields to which they relate. 

Elementary work in psychology is provided 
for in every well-equipped college of liberal 
arts. For his advanced study the student who 
wishes to specialize in psychology should go 
to that university whose faculty most nearly 
meets the needs of his special interests. 

Types of carvers in psychology . — As in most 
of the sciences, there are three main types of 
careers in psychology. These are teaching, re- 
search and applied psychology. Of these three, 
teaching is the only standardized career at the 
present time. It is usually the base from which 
one may develop research or applied psycholo- 
gy. Teachers of psychology are employed in 
colleges and universities, normal schools and 
some other technical schools. There is room 
not only at the top but all along the educational 
line for intelligent, thoroughly trained and de- 
voted teachers of psychology. All such can be 
certain of earning a living and rendering human 
service the value of which can not be measured 
in dollars. 

A teacher of psychology should always be 
more or less of an investigator. This is proba- 
bly true of all teachers. Unless one appreciates 
scientific problems as he meets them and tries 
to collect data for their solution he can scarcely 
appreciate the meaning of science, its evolu- 
tion and the dangers that beset scientific gen- 
eralization, Moreover, he will miss the joy 
that comes to the explorer who pushes the dark 
boundaries of the unknown a little further 
away. It would, however, be disastrous for a 
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teacher of psychology to supplant the great 
scientific traditions by his narrow lines of in- 
vestigation. 

Careers of pure research unmixed with other 
duties are rare in any field of science. They 
are especially rare in psychology and can 
scarcely be held out as an exclusive aim in the 
choice of psychology as a profession. 

Applied psychology , — The applications of 
psychology are as numerous as human en- 
deavors. Applied psychology, however, is still 
in its infancy though it has rendered notable 
service in several directions. Self-supporting 
careers may at present be found in educational 
psychology, in clinical psychology and in in- 
dustrial and business psychology. Each of 
these lines will be described by an expert in 
the field. None of these divisions of applied 
psychology is standardized or developed to a 
point where one can rest content with present 
methods and results. In addition to a thor- 
ough grounding in his field of science and in 
the field of its application, an applied psychol- 
ogist needs ingenuity, initiative and adminis- 
trative ability. For those who possess the req- 
uisite qualities and training there is no limit 
to public service and financial rewards. 

Raymond Dodge 

Wesleyan University 

EDUCATIONAL PSYCHOLOGY 

The most common career for a man or woman 
qualified in educational psychology is to teach 
in a department or school of education in a 
university or in a normal school. The qualifi- 
cations are the same as for teachers in institu- 
tions for higher education in general, except 
that more skill and care in teaching itself is 
expected, and that a knowledge of the theory 
and practice of education is desirable. 

There is an increasing demand for experts 
in psychological and educational measurements 
to work in the educational department of a 
state or city or in large private institutions. 
Such a position will usually be distinct from 
that of the clinical psychologist to be described 
later, though in some communities, one person 
will be responsible for both kinds of work. 
General scientific ability, knowledge of educa- 
tional practice, industry, adaptability and 
good sense, are the most necessary qualifica- 
tions. Mathematical insight, ability to organize 


a mass of details, and ability to manage chil- 
dren in interviews and tests are desirable. 

In so far as he uses his undergraduate stud- 
ies to prepare himself for either the teaching 
or the practice of educational psychology, the 
student may favor courses in physiological psy- 
chology, educational psychology, tests and 
measurements, the psychology of ehildhood, 
elementary education, secondary education and 
educational administration. His graduate 
studies should, if possible, include thorough 
work in individual psychology (including the 
psychology of exceptional children and the 
technique of standard tests), the psychology of 
the elementary school subjects and the theory 
and practice of psychological and educational 
measurements. 

Edward L. Thorndike 

Teachers College, 

Columbia University 

CLINICAL PSYCHOLOGY 
The rapidly growing appreciation of the 
value of psychological facts and principles in 
directing individuals who are poorly adjusted 
to their environments has opened up many lines 
of psychological research and practice. The 
federal government, state institutions and in- 
dividuals are seeking psychologists to devise 
and apply tests to determine many things be- 
sides retardation, chiefly individual exaggera- 
tions, idiosyncrasies, aptitudes, tendencies and 
capabilities, with special reference to the pre- 
vention of adverse happenings and to the pre- 
diction of probable means of successful adjust- 
ments. This field is, therefore, closely bound 
up with educational, occupational and social 
applications of psychology, and also with the 
physical wide of life which is cared for by the 
medical • practitioner. It will be appreciated 
that preparation for practice or research in 
this field involves some acquaintance with the 
facts of disease from both the physical and 
mental sides, as well as with the means of treat- 
ment and their limitations and interrelations. 
Practice and research also require the physi- 
cian^ mental attitude; sympathy but not senti- 
mentality, an interest in the welfare of the 
individual and of society which over-balances 
a natural shrinking from diseased states or the 
seamy side of life, and an understanding of the 
frailties and foibles of man. For the psychol- 
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ogist with special training and aptitudes the 
opportunities in private work or in institutional 
employ are not surpassed financially or scien- 
tifically by that in any other field. 

Shepard I. Franz 

St. Elizabeth *s Hospital, 

Washington, D. 0. 

CAREERS IN INDUSTRIAL PSYCHOLOGY 

The world of business and industry is not 
exactly clamoring for psychologists to come and 
show how factories should be operated, offices 
organized and sales increased. Indeed, hardly 
more than one or two men are earning a liveli- 
hood in industry to-day as psychologists. 

There are, to be sure, several trained psy- 
chologists who are ably filling business posi- 
tions — in personnel administration, industrial 
training, business analysis, sales promotion and 
management and advertising. Their duties, 
however, are much like those of other executives 
who may have studied only in the school of 
actual business experience. The doctor of 
philosophy who specializes in industrial psy- 
chology can not be confident of a chance to earn 
his living practicing the applications of Ins 
science in a business concern. He should first 
fit himself for university teaching and research, 
for this is the main trunk from which branch 
the opportunities for careers in industrial psy- 
chology. 

Three outstanding assets for a career in in- 
dustrial psychology are: a sound training in 
scientific method; the capacity to be genuinely 
interested in all sorts of people and the per- 
sonality to deal effectively with them; and 
superior practical judgment, especially where 
money values are concerned. 

It is a common error to imagine that an 
industrial psychologist does not need to be 
exacting in his scientific ideals and rigorous 
in his procedures, as does the experimentalist 
in a university laboratory. When selecting 
psychological methods for practical use — in an 
employment office, for example — he must know 
and evaluate all the considerations of reliability 
of one method vs. another, and in addition he 
must be able to evaluate relative costs in com- 
parison with returns in dollars. For this reason 
it is essential for the industrial psychologist 
to have a good grounding in economics, in- 
cluding cost-accounting and industrial manage- 


ment. Mastery of the technique of construct- 
ing and administering tests is also of secondary 
importance, except as it may serve as a disci- 
pline in scientific method. The bulk of the 
training must be in general systematic psy- 
chology and in statistical and experimental 
method. To be an industrial psychologist one 
must first of all be a psychologist. 

For the young man or woman, then, with a 
strong bent toward practical psychology, the 
first objective should be to secure the training 
necessary for doing good teaching and research 
in general and experimental psychology. Later, 
when one has made his place in a university 
or a research bureau as a teacher or an assistant 
investigator, the psychologist who combines 
practical good sense with scientific thorough- 
ness and with ingenuity may be certain of 
finding opportunities in any industrial com- 
munity for working on the most fascinating 
practical problems. His financial rewards will 
then be proportionate to his resourcefulness 
and his ability to produce an output of cash 
value to industry. 

W. V. Bingham 

Carnegie Institute or Technology, 

Pittsburgh, Pa. 


EDWARD WILLIAMS MORLEY 

Edward Williams Morley was born in 
Newark, N. J., January 29, 1838. His parents 
were the Reverend Sardis B. Morley and Anna 
Treat Morley. Soon after his birth they moved 
to Hartford, Conn., and thereafter for the next 
twenty-five years his life was spent in New 
England. He graduated from Williams Col- 
lege in 1860, and from Andover Theo- 
logical Seminary in 1864, and later taught in 
the South Berkshire Institute at Marlboro, 
Mass. He also spent a few years as minister 
in tlie Congregational church. In 1868 he 
married Isabella Ashley Birdsall, of Winsted, 
Conn., and a year later was called from the 
pastorate of the Congregational Church in 
Twinsburg, Ohio, to be professor of natural 
history and chemistry in Western Reserve 
College, then located in the neighboring town 
of Hudson. Later the college was moved to 
Cleveland and became Adalbert College of 
Western Reserve University. 

During the first years at Hudson Professor 
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Morley taught not only chemistry and physics 
but also mathematics, mineralogy, geology and 
botany. Chemistry was always, however, his 
chief interest, and he at once had a small room 
fitted up as a chemical laboratory, where, as 
one of the early catalogues states, “The class 
perform, under the guidance of the professor, 
all those experiments which are suitable for 
them, while those which demand more experi- 
ence are performed for the class by the teach- 
er. " A course in quantitative analysis was also 
given at this early date. 

Morley was always a tireless worker. In 
1873 he also became professor of chemistry in 
the medical department of the college in Cleve- 
land, which necessitated his spending much 
time in traveling back and forth between the 
two towns. In addition he was always engaged 
on some research and besides undertook ana- 
lytical work for certain industrial firms in 
order to obtain funds to finance his needs for 
special apparatus and books, the college not 
being able in those days to afford to purchase 
supplies except those actually required by the 
students. After the college had moved to 
Cleveland in 1882 and had acquired a greater 
endowment, he was able to devote himself to 
teaching chemistry exclusively and in 1888 to 
give up his connection with the Medical School. 
In 1898 the trustees of the college voted that, 
in consideration of his great scientific achieve- 
ments, sufficient assistance would be provided 
so that he could do as little teaching as he 
wished and devote his time to research. He, 
however, chose to continue most of his teach- 
ing, and taught general chemistry and quanti- 
tative analysis until he retired as professor 
emeritus in 1906. 

Professor Morley prepared altogether fifty- 
five papers for presentation before scientific 
societies or for publication. His first work of 
importance, undertaken while in Hudson, was 
on the relative proportion of oxygen in the air 
(1878-81). In the course of this he devised 
and constructed an apparatus for determining 
the proportion of oxygen in the air rapidly 
and with great precision. He made analyses 
of the amount of oxygen in the air on 110 con- 
secutive days in order to accumulate data bear- 
ing on the so-called Loomis-Morley hypothesis, 
which was put forward to account for the 
variation of the oxygen content of the air with 


the change of barometric pressure. According 
to this hypothesis deficiency of oxygen was 
supposed to occur at times of high barometric 
pressure, due to downward currents bringing 
air from high altitudes to the surface of the 
earth. He summed up his results in the follow- 
ing words: “The theory that deficiencies in the 
amount of oxygen in the atmosphere are caused 
by the descent of air from an elevation fairly 
well agrees with the facts.” 

The outstanding labor of his life, and for 
which Morley is best known among chemists, 
is his work on the density of oxygen and hydro- 
gen and the ratio in which they combine. He 
was occupied with this during most of the 
twelve first years he spent in Cleveland and 
had it ready for publication in 1895, It came 
out as Smithsonian Contribution to Knowledge, 
No. 980, and also appeared in German in the 
Zeitschrift fur phyaikalischc Chemie. This 
research placed him in the very first rank of 
scientists. In it one sees his remarkable in- 
sight into the fundamental nature of the prob- 
lem, his great skill in devising and manipula- 
ting apparatus, his precision of measurement 
and his great patience and perseverance in 
overcoming obstacles at times seemingly insur- 
mountable. It is a remarkable tribute to his 
work that now, after nearly thirty years, the 
accepted values of these quantities, which are 
the averages of the best recent work in this 
field, are practically identical with those found 
by him. 1 

Many other papers published by Morley 
during or after this period were the results of 
work bearing on this central problem, as, for 
example, “On the amount of moisture remain- 
ing in a gas after drying with sulfuric acid,” 
“On the amount of moisture remaining in a 
gas after drying with phosphorus pentoxide,” 
and “On the vapor tension of mercury at or- 
dinary temperatures.” 

He devised a gauge for measuring small dif- 
ferences of gaseous pressure. This was of two 
types, one of which he used in collaboration 
with Professor D. C. Miller in determining the 

i To consider the density of oxygen alone: in 
the annual report of the Committee on Atomic 
Weights for this year (1923) the average of re- 
cent determinations is given as 1.42892, which is 
identical with Morley *& figures when reduced to 
the same standard. 
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thermal expansion of air, nitrogen and a few 
other gases, and the other with Mr. C. P. 
Brash, by means of which differences of gase- 
ous pre ssur e as small as one ten-thousandth 
mm. of mercury could be measured. 

Professor Morley was as eminent a physicist 
as chemist. His characteristic for precision of 
measurement is exhibited by his early papers 
on “Rulings on glass” and “The probable error 
of micrometric measuremeents.” After coming 
to Cleveland he collaborated with Professor 
Michelson in the development of the inter- 
ferometer, an instrument for measuring lengths 
in terms of the wave-length of light. With this 
instrument they undertook their well-known 
experiment on the relative motion of the earth 
and the luminiferous ether, which was carried 
on at the same time as the research on the 
densities of oxygen and hydrogen. A little 
later with Professor W. A. Rogers he perfected 
a method for measuring the expansion of 
metallic rods with the interferometer. After 
the work on oxygen and hydrogen was out of 
the way he again resumed the experiments on 
the drift of the ether with Professor D. C. 
Miller. Although these experiments yielded 
negative results as far as the expected magni- 
tude of the motion was concerned, they aroused 
a great deal of interest, and Professor Miller 
has since repeated them under more favorable 
conditions at Mount Wilson Observatory. Pro- 
fessors Morley and Miller also made use of the 
interferometer in measuring the velocity of 
light in a magnetic field. 

Professor Morley with all his greatness was 
by disposition of a most retiring and modest 
nature, almost too much so for his own good, 
as he was but little known outside the ranks of 
chemists and physicists. He was in no sense a 
self-advertiser. However, after the completion 
of the work on oxygen and hydrogen in 1895 
honors were showered upon him. He was 
president of the American Association for the 
Advancement of Science in 1895, and of the 
American Chemical Society in 1899. In 1901 
he was the American delegate to the General 
Conference on International Weights and 
Measures in Paris. Previously, under the 
Harrison administration, he was one of the 
four members at large of the committee to re- 
ceive the United States Prototype Metric 
Standards at the White House. In 1907 he was 
awarded the Sir Humphry Davy Medal by 


the Royal Society of London, in 1912 the 
Franklin Institute of Philadelphia conferred 
upon him the Elliot Cresson Medal, and in 
19X7 he received the Willard Gibbs Medal from 
the Chicago section of the American Chemical 
Society* In 1912 he was honorary president 
of the Eighth International Congress of Ap- 
plied Chemistry. He received honorary de- 
grees from many universities: LL.D. from 
Western Reserve in 1891, from Williams in 
1901, from Lafayette in 1907, from the Uni- 
versity of Pittsburgh in 1912, and D.Sc. from 
Yale in 1909. He was an honorary member 
of the Royal Institution of London, the Chemi- 
cal Society of London and the American 
Chemical Society. In addition to this, he was 
a member or fellow of the National Academy 
of Sciences, the American Philosophical So- 
ciety, the American Society of Arts and 
Sciences and of many other learned societies 
in this country and abroad. 

Professor Morley realized the importance 
of books in enabling one to keep abreast of 
the work being done in one’s science. Since 
the college was unable to purchase books for 
him, he began at an early date to collect a 
library of the principal chemical journals and 
by the time he had completed his work on 
oxygen and hydrogen he owned personally one 
of the most complete sets of journals on pure 
chemistry to be found between New York and 
Chicago. He even purchased a number of 
Russian journals and learned to read this 
language bo as to gain at first hand knowledge 
of certain researches which interested him in 
that country. On his retirement in 1906 the 
college purchased this library from him. It 
is now housed in the chemical laboratory, built 
in 1908-1909, for which he drew plans, and 
which is now known as the Morley Chemical 
Laboratory. 

Professor Morley in general enjoyed good 
health and was possessed of remarkable vi- 
tality. But no constitution could withstand 
with impunity the strain of long hours and 
hard work which he continually imposed upon 
himself up to 1895. This so impaired his 
health that he felt obliged to rest, and he was 
granted by the college a year’s leave of ab- 
sence (1895-1896), the only one during his 
entire career. This he spent in travel and re- 
cuperation abroad. After this the college 
authorities granted him more assistance, so 



SCIENCE 


[Vol. LVII, No. 1476 


that he took life easier and was able to enjoy 
some of its amenities. 

Next after research he enjoyed exercising his 
*kill on difficult chemical analyses, and during 
his last years in Cleveland he analyzed many 
complex minerals for his friend and colleague, 
Professor H. P. Cushing, who spent a por- 
tion of his time with the New York Geological 
Survey. After he retired from active teaching 
in 1906 and went to live in West Hartford, 
Connecticut, he built for himself a small labora- 
tory where he still continued making analyses 
of this sort for Professor Cushing and for 
other friends interested in geology. His last 
published paper was with Professor J. P. Id- 
dings on work of this kind. 

Professor Morley had a remarkably reten- 
tive mind, so that practically everything which 
he read was stored in his memory, whence it 
could be drawn whenever needed. He not only 
possessed a remarkable clarity of expression 
in writing and speaking, but what is rarer, he 
had the ability to make scientific and abstruse 
matters interesting to the layman. His pub- 
lic lectures on such subjects as the ether-drift 
experiments were always well attended and 
every one manifested the keenest interest in 
wh&t was being said. 

He was a great lover of music and a good 
amateur musician. In the early days he played 
the chapel organ at Hudson, and in his later 
life derived much enjoyment from the pianola. 
After his retirement this versatility was a 
great help to him in getting the most enjoy- 
ment out of life. When he became weary at 
his analytical work, he would turn to music 
for relaxation. He also took a great deal of 
pleasure in out-of-door life, raising gladioli 
or taking trips through New England in his 
automobile, which he always drove himself. 
Only last summer he and Mrs. Morley, whose 
death preceded bis by only a few months, took 
a trip into northern Massachusetts and Ver- 
mont in their machine. 

He was taken to the Hartford Hospital for 
an operation on January 21. Another opera- 
tion was found to be necessary about three 
weeks later, which was not serious and from 
which he was expected to recover. Unexpected 
complications, however, set in and the end came 
on February 24, just a few days after his 
eighty-fifth birthday. 


Thus in the fulness of years passed a truly 
great man. The work he left behind him in 
both chemistry and physics is the best memorial 
to bis genius. His teaching service extended 
over a period of thirty-seven years and en- 
deared him to several generations of students. 
By his colleagues he was revered for his genial 
personality, the wisdom of his counsel and his 
unselfish service. His broad culture and noble 
simplicity of character enriched the lives of 
all those with whom he was associated. 

Oun Freeman Tower 
Western Reserve University 


SCIENTIFIC EVENTS 

INTERNATIONAL CONFERENCE ON STAND- 
ARDIZATION OF SERUMS 1 

In December, 1921, an international health 
conference was held in London, under the aus- 
pices of the League of Nations, to discuss the 
standardization of serums and serum reactions; 
in December, 1922, a second conference for the 
same purpose was held in the Pasteur Institute, 
Paris, at the suggestion and under the chair- 
manship of Professor Madsen, president of the 
health committee of the League of Nations. 
Professor Neufeld, director of the Robert Koch 
Institute for Infectious Diseases, Berlin, who, 
with Wassermann, Kolle and Sachs, took part 
in the conference, gives a report of the pro- 
ceedings in the Deutsche medieini&che Wochen - 
schrift , January 5, 1923. The transactions were 
earned on by subcommittees. The first dealt 
with the standardization of tetanus and diph- 
theria antitoxins. These investigations are 
nearly complete, and it is expected that an 
agreement will soon be reached as to a generally 
acceptable method of titration and standardiza- 
tion. Heretofore, not only have other coun- 
tries used standards (immunity units) different 
from those of Germany, but there have been 
fundamental differences in titration. For ex- 
ample, in France, not only is Ehrlich’s pro- 
cedure used for the titration of diphtheria 
serum (combinations of toxin and antitoxin), 
but the effect on living diphtheria cultures is 
also tested. 

A second subcommittee took up the question 
of dysentery serum, which, with us, is not re- 

i From the Journal of the American Medical 
Association. 
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q mred \o be tested. It is certain that many 
unfavorable observations on dysentery serum 
in Germany have been due largely to the use 
of defective serums, and that results would be 
improved by a standard titration approved by 
the state public health service. Investigations 
of the antitoxin test on rabbits and mice are 
still being carried on. 

The largest subcommittee, under the chair- 
manship of Bordet and W&ssermann, discussed 
the serodiagnoBis of syphilis, and several re- 
ports were read on comparisons between the 
original method of complement fixation, and 
the flocculation or precipitation methods of 
Sachs-Georgi, Meinicke and Dreyer. These in- 
vestigations are to be continued in certain 
definite directions by one laboratory of each 
of the several countries. In Germany there 
have been many complaints of evils arising 
from the serodiagnosis of syphilis, and, in con- 
sequence, an attempt was begun last year to 
prevent as far as possible the injuries and un- 
toward effects that may arise from the improper 
application of this delicate and practically im- 
portant procedure, by adopting an officially 
recognized and uniform method of application 
of the Wassermann test. This regulation has 
encountered considerable opposition, especially 
from directors of laboratories, and it is hoped 
that the investigations of the health committee 
of the League of Nations will be of great value 
in preparing a revision of existing regulations, 
which will be necessary before long. 

Two other subcommittees are engaged in in- 
vestigation of the antipneumococcus and the 
antimeningococcns serums, respectively. With 
regard to the former, the subcommittee ex- 
pressed the opinion that an opinion as to their 
efficacy would at this time be premature -, how- 
ever, we possess reliable methods of titration, 
and if antipneumococcus serums of high value 
according to these standards are tested in pneu- 
monia cases which are not too far advanced, 
we may expect, within a reasonable time, a 
final and reliable judgment on the value of this 
form of serotherapy. 

With the antimeningococcus serums, sero- 
therapy is likewise much complicated by the 
fact that there are several different types of 
causative agent, and corresponding variations 
in antibodies. In Germany the state has al- 
ready established standards for meningococcus 


serum. These standards, however, give no con- 
sideration to the different serologic types, and 
there is therefore need for revision. Cultures 
and serums of the various types of organisms 
are being exchanged by the laboratories con- 
ducting the investigation, and the question as 
to what antibodies (bacteriotropins, antiendo- 
toxins, agglutinins, antibodies causing comple- 
ment fixation) shall be used to establish the 
titer of a given serum is being studied accord- 
ing to definite standards set up by the com- 
mittee. We should await the results of these 
investigations before we revise the official 
standards in Germany. This is an exceedingly 
important, practical question ; for, in the 
opinion of Professor Neufeld, the antimenin- 
gococcus serum is possibly the most effective 
therapeutic serum yet used in the treatment of 
human diseases. 

THE STANDARDIZATION OF SCIENTIFIC 
SYMBOLS AND ABBREVIATIONS 

A recent conference held in New York 
City under the auspices of the American En- 
gineering Standards Committee revealed a sen- 
timent among engineers, scientists, government 
officials, business paper editors and industrial 
executives, emphatically in favor of the unifi- 
cation of technical and scientific abbreviations 
and symbols. 

It was agreed on all sides that the stand- 
ardization of abbreviations and symbols would 
result in inestimable mental economies. The 
present situation with respect to the use of 
abbreviations and symbols in engineering, 
scientific and other technical fields is compar- 
able to a language which has degenerated into 
a multiplicity of dialects, each of which has 
to be translated for the users of the others. 
Abbreviations and symbols constitute an ever- 
growing and important part of the language 
of engineers, scientists, industrial editors and 
other technical men. The use of one symbol 
or abbreviation for several different terms and 
the use of several different symbols or abbre- 
viations for one meaning are, however, at pres- 
ent causing a great deal of confusion, mis- 
understanding and often serious errors. 

The conference was called upon requests from 
the American Institute of Electrical Engineers, 
the American Society of Mechanical Engineers 
and the Association of Edison Illuminating 
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Companies, to consider abbreviations and sym- 
bols, but after some discussion of the sub- 
ject it was thought desirable to include as a 
part of the project the graphical symbols 
which are used in engineering drawings, dia- 
grams and the like, for representing instru- 
ments and apparatus and components of them. 

It was agreed that the cooperation of for- 
eign standardizing bodies should be sought in 
the development of the work. The importance 
of international uniformity in symbols is great 
on account of the international character of 
much engineering and scientific work, and the 
importance of reference books and periodicals 
in foreign languages. 

The work will go forward under a commit- 
tee organization developed in accordance with 
the rules and procedure of the American En- 
gineering Standards Committee. 

The appended list of those who attended 
the conference and the organizations by which 
they were designated will show the diversity 
of interest involved in the project 

Henry Norria Ruaaell, American Association for 
the Advancement of Science. 

Sullivan W. Jones, American Institute of Arch- 
itects. 

Edward J. Cheney, American Institute of Elec- 
trical Engineers. 

George W. Metcalfe, American Institute of 
Electrical Engineers. 

0. H. Sharp, American Institute of Electrical 
Engineers. 

Edward K. Judd, American Institute of Min- 
ing and Metallurgical Engineers. 

Edward V. Huntington, American Mathematic- 
al Society. 

Albert P. Wills, American Physical Society. 

Henry A. Huger, American Psychological As- 
sociation. 

G. A. Newrath, American Bailway Association 
—Signal Section. 

C. L. Warwick, American Society for Test- 
ing Materials. 

Stanley P. Morse, American Society of Agri- 
cultural Engineers. 

C. B. LePage, American Society of Mechanical 
Engineers. 

Sanford A. Moss, American Society of Mechan- 
ical Engineers. 

C. M. Samoa, American Society of Mechanical 
Engineers. 

R. R. Leonard, American Society of Refrig- 
erating Engineers. 


R. D. Parker, American Telephone and Tele- 
graph Company. 

C. H. Sharp, Association of Edison Illumina- 
ting Companies. 

H. Stuart Achesou, Combustion Publishing 
Corporation. 

H. G. Knoderer, Electrical Manufacturers Coun- 
cil. 

A. M. MacCuteheon, Electrical Manufacturers 
Council. 

L. A. Haeoltine, Institute of Radio Engineers. 

Howard Richards, Metric Association. 

Kenneth H. Condit, National Conference of 
Business Paper Editors. 

Alexander Maxwell, National Electric Light 
Association. 

Charles E. Neil, National Electric Light Asso- 
ciation. 

W. Spraragen, National Research Council. 

Sullivan W. Jones, National Research Council 
Engineering Divisum. 

John T. Faig, Society for the Promotion of 
Engineering Education. 

Sanford A. Moss, Society for the Promotion 
of Engineering Education. 

John M. Lloyd, Society of Automotive En- 
gineers. 

W. W. Smith, Society of Naval Architects and 
Marine Eugineers. 

J. Franklin Meyer, United States Bureau of 
Standards. 

Ray M. Hudson, United States Department of 
Commerce. 

A, W. Whitney, chairman, American Engineer- 
ing Standards Committee. 

P. G. Agnew, secretary, F. J. Schlink, assist- 
ant secretary, American Engineering Standards 
Committee. 

BOARD OF SURVEYS AND MAPS 

A report of the Board of Surveys and Maps 
. of the federal government for the calendar 
years 1921 and 1922, dated March 5, 1923, 
and signed by William Bowie, chairman, has 
been submitted to the President of the United 
States. 

The board was created by executive order 
dated December 30, 1919, and was designed to 
furnish the means of coordinating the activities 
of bureaus and independent organizations of 
the federal government engaged on surveying 
and mapping, to avoid duplication of effort by 
these organizations and to make the results of 
thh greatest usefulness to the map using pub- 
lie. The report gives the list of the eighteen 
government organizations having representa- 
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tion on the board and the list of the twenty-two 
non-governmental organizations represented on 
the advisory council which was created to assist 
the board in making contact with the public. 

At each public meeting, which is held bi- 
monthly, there have been present members of 
the advisory council and others who are not 
members of the board. The report states that 
the meetings have been well-attended and that 
there has developed a remarkable spirit of 
helpfulness and cooperation which has led to 
very beneficial results. Various bureaus of 
the government dealing with surveying and 
mapping look to the board for advice on tech- 
nical matters. Several cases of cooperation 
have resulted from the close contact in the 
meetings of the representatives of the various 
surveying and map making bureaus. Notable 
examples are: 

1. Cooperation between the corps of engineers 
and the United States Geological Survey in the 
topographic mapping needed by the various 
branches of the Army; 

2. Cooperation of the Air Service of the Amy 
and the Topographic Branch of the Geological 
Survey ; 

3. Cooperation of the United States Geological 
Survey and the United States Coast and Geodetic 
Survey with the Forest Service and with the 
Bureau of Soils in furnishing surveying and map- 
ping data to the latter two organizations; 

4. Cooperation between the United States Coast 
and Geodetic Survey and the General Land Office 
which has resulted in the connection of corners 
of the land surveying system of the country with 
the triangulation stations established by the for- 
mer bureau. 

In obedience to the executive order creating 
the Board of Surveys and Maps, a central map 
information office was established in the In- 
terior Building for the purpose of collecting, 
classifying and furnishing to the public in- 
formation covering all mapping and ^surveying 
data available at the several government de- 
partments and from other sources. This map 
information office has been of the greatest as- 
sistance to the government and to outside or- 
ganizations and individuals. Much informa- 
tion has been furnished by it to all branches 
of the government service, to universities, 
schools, map publishers, commercial firms of all 
kinds, state officials, individuals of foreign 
countries and to the general public. The re- 


sults accomplished by the map information 
office alone justify the creation of the Board 
of Surveys and Maps of the federal govern- 
ment. 

While the Board of 'Surveys and Maps was 
not created to engage in the task of securing 
more funds for the several surveying bureaus 
in order that the topographic mapping of the 
country might be expedited, yet the members 
of the board feel that the mapping of the coun- 
try should be taken up as a project and that 
legislation looking towards this desirable re- 
sult should be enacted by congress. In the 
opinion of the board, the demands made on the 
bureaus of the government furnishing survey- 
ing and mapping information amply justify 
the appropriation of the necessary funds to 
extend the mapping at a more rapid rate than 
has obtained in the past. 

W. Bowie 

EXECUTIVE BOARD OF THE AMERICAN 
ENGINEERING COUNCIL 

Decision to undertake a nationwide coal 
storage investigation was reached by the execu- 
tive board of the American Engineering Coun- 
cil of the Federated American Engineering So- 
cieties at its meeting at Cincinnati, March 23 
and 24. General endorsement of the plan for 
government reorganization, submitted to con- 
gress with the approval of President Harding 
and the cabinet, and continuance of the com- 
mittee on Transportation, headed by Max Toltx, 
of St. Paul, were other outstanding features 
of the meeting. 

The personnel of the committee to conduct 
the coal inquiry, which is to be made unless 
there is objection from the constituent societies, 
will be announced later by President Cooley. 

The committee on procedure of the American 
Engineering Council some weeks ago author- 
ized the appointment of a committee on trans- 
portation for the specific purpose of investi- 
gating and reporting to the executive board 
as to what, if anything, the American Engineer- 
ing Council could do with propriety and effec- 
tiveness in relation to the transportation prob- 
lem of the American people. The committee 
was instructed that it was to give consideration 
to all forms of transportation, that is, by rail- 
ways, by motor trucks and by water. 

Max Toltz, chairman of the committee ap- 
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pointed, made a progress report to the execu- 
tive board, pointing out many of the impor- 
tant phases of the very complex problem. He 
stated that the task was such a large and rami- 
fying one that the committee would require 
more time in which to advise the executive 
board what, if anything, it should do. He fur- 
ther indicated that probably the best service 
the American Engineering Council could ren- 
der would be to cooperate with a number of 
national organizations which has been working 
in this field for years. 

J. Parke Channing, of New York, chairman 
of the new committee on government reor- 
ganization as related to engineering matters, 
made a progress report indicating the active 
participation of the federation in this sphere. 

Concerning the registration of engineers, the 
following resolution, moved by Gardner S. Wil- 
liams, of Ann Arbor, Michigan, was adopted: 

Resolved, That it is the sense of this executive 
board that American Engineering Council should 
continue to collect and keep up to date a record 
of thu engineers registration and licensing laws 
that may be proposed or passed, together with 
decisions thereunder for the use of the constituent 
societies of the Federated American Engineering 
Societies and others, but that it assumes no con- 
trol over the actions of such constituent societies 
in regard thereto. 

The executive board voted to cooperate in 
the movement to bring about uniform safety 
legislation, to broaden the program of its re- 
forestation committee, to study the question 
of constituting the American Engineering 
Council a clearing house on elimination of 
waste, to further American participation in the 
proposed world power conference in London 
in 1924 and to work with the National Safety 
Council in plana for Conservation Week. 

The sessions of the executive board were 
held at the Ohio Mechanics Institute, an in- 
spection of which was made by the members of 
the board under the guidance of President John 
T. Faig. On the evening of March 23, the 
board members were the guests at dinner of the 
Cincinnati Engineers Club. Following the 
dinner there was a public meeting, President 
Cooley presiding. Speakers included Dr. Ira 
N, Hollis, L. W. Wallace, J. Parke Channing, 


Calvert Townley, 0. H. Koch and several 
prominent Cincinnati engineers. The formal 
decision of the Indiana Engineering Society 
to enter the federation was announced by its 
president, W. fi. Elliott, city engineer of In- 
dianapolis. The speakers agreed that the 
federation was proving itself an effective in- 
strumentality of organized engineering, that it 
would continue to make durable progress and 
that its permanence was virtually assured. 

It was voted to hold the next meeting of 
the executive board in St. Paul, Minnesota, 
from June 8 to 9. 

THE LOS ANGELES MEETING 

The seventh annual meeting of the Pacific 
Division of the American Association for the 
Advancement of Science, to be held in con- 
junction with a summer session of the Ameri- 
can Association for the Advancement of 
Science and the Southwestern Division at the 
University of Southern California, Los An- 
geles, September 17, 18, 19 and 20, promises 
to be a unique event in scientific annals. The 
occasion of this meeting in Southern Califor- 
nia is primarily the total eclipse of September 
10, which will draw to this locality astronomers 
from all parts of the world. It is estimated 
that over fifty visiting astronomers will be 
present besides the local contingent from 
Mount Hamilton and Mount Wilson Observa- 
tories. 

Besides a meeting of the American Astronom- 
ical Society and the Astronomical Society of 
the Pacific, it is planned to arrange a sym- 
posium on some subject of astronomical in- 
terest. 

Paleontology will also be featured in the 
general sessions, illustrated by the discoveries 
of the R&ncho La Brea beds. 

The Society of Petroleum Geologists is plan- 
ning to hold a meeting, also the American 
Meteorological Society, the American Society 
of Economic Entomologists, the American 
Phytopathological Society and the American 
Society of Agronomy. 

The American Chemical Society will be rep- 
resented by the California Section and the 
Southern California Section, and the various 
affiliated societies of the Pacific Division and 
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the Southwestern Division will be largely rep- 
resented on the program. 

Professor E. C. Franklin, president of the 
Pacific Division, American Association for the 
Advancement of Science,' will preside over the 
general sessions and deliver the presidential ad- 
dress. 

As a convention city Los Angeles offers many 
attractions. The inecca of tourists from all 
over the world, drawn by its balmy climate 
and picturesque surroundings, it is commer- 
cially and industrially one of the most impor- 
tant centers in the west. Its hotel facilities are 
unsurpassed. The accommodations for the 
meetings to be provided by the University of 
Southern California are extraordinarily well 
suited to the requirements. Large auditoriums 
for the general sessions and well-lighted com- 
modious lecture halls for the scientific sessions 
are all housed in one building, a convenience 
which will be appreciated by all who have at- 
tended former meetings. 

The preliminary announcement will be issued 
about June 1, Secretaries of sections and so- 
cieties which are planning to hold meetings 
are urged to mail their announcements to the 
secretary, Golden Gate Park, San Francisco, 
not later than May 5 for inclusion in the pre- 
liminary announcement: 

Following is a schedule of the sessions: 

September 17, 1923. Monday morning: Meet- 
ings of affiliated societies. Monday noon: General 
session — research conference (12:15 to 2:00 P.M). 
Monday afternoon : General session — symposium 
on “Relativity" or some astronomical subject. 
Monday evening: General session — president's ad- 
dress by President E. 0. Franklin and public 
reception. 

September 18, 1923. Tuesday morning: Meet- 
ings of affiliated societies. Tuesday afternoon: 
Meetings of affiliated societies. Tuesday evening : 
General session — banquet and popular address. 

September 19^ 1928. Wednesday morning: 
Meetings of affiliated societies. Wednesday after- 
noon: Meetings of affiliated societies. A popular 
address may be arranged for this session by the 
local committee on arrangements. 

September 20, 1928. Thursday: Excursions, 
Visiting members will be invited to inspect the 
equipment of Mount Wilson Observatory on this 
day. 

W. W. Sargeant 
Secretary 


SCIENTIFIC NOTES AND NEWS 

Dr. Theobald Smith, director of the depart- 
ment of animal pathology of the Rockefeller 
Institute of Medical Research at Princeton, was 
elected on March 30 president of the American 
Association of Pathologists and Bacteriologists 
meeting in Boston. Other officers elected were : 
Dr. James Ewing of New York, professor at 
Cornell Medical School, vice-president; Dr. F. 
B. Mallory, director of the laboratory at the 
Boston City Hospital, treasurer; Dr. H* T. 
Karsner, professor at Western Reserve Univer- 
sity, Cleveland, secretary. 

The French government presented the medal 
of the Legion of Honor to Dr. Victor C. 
Vaughan, on March 28, for meritorious service 
in science and in the world war. The decora- 
tion was presented at the Chicago Club by M. 
B&rthelemy, the consul, in the presence of a 
few medical friends. 

The University of Arizona conferred the 
honorary degree of Doctor of Science on Mr. 
Henry Wallace, secretary of agriculture, on his 
recent (March 31) visit to Tucson. The only 
honorary degree previously awarded by the 
university was to General John Pershing. 

The University of Bordeaux has conferred an 
honorary degree on Professor Ramdn y Cajal, 
the distinguished Spanish histologist. It is the 
first time a degree of the kind has been given 
by this university outside of France. 

Professor M. W. P. Bhoegger, professor of 
geology at the University of Christiania, has 
been elected a foreign associate of the Paris 
Academy of Sciences, to succeed the late Pro- 
fessor Schwendener. 

Major General Sir William B. Lkishman, 
director of pathology at the War Office, London, 
has been appointed to succeed Sir John Good- 
win as director general of the British Army 
Medical Serviee. 

Dr. B. Barker Beeson, Chicago, has been 
elected a corresponding member of the Paris 
Anatomical Society. 

Dr. Joseph Merrill, dean of the Engineer- 
ing College of the University of Utah, has been 
elected president of the Engineering Council of 
Utah, representing about fifteen hundred men of 
the engineering profession. 
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Frederick Laist, chief chemist Anaconda 
Copper Mining Company, was awarded the 
James Douglas medal at the recent New York 
meeting of Institute of Mining and Metallur- 
gical Engineers, for achievements in non-ferrous 
metallurgy. 

Mrs. An ha Botsford Comstock, professor 
of nature study at Cornell University, has been 
nominated for the position of alumni trustee. 

Dr. Robert H. Bowen, of Columbia Univer- 
sity, has been elected treasurer of the American 
Society of Zoologists to succeed Dr. D. H. 
Tennent, resigned. 

R. T. Stull, chief ceramist, U. S. Bureau of 
Mines, has been granted a leave of absence to 
accept the appointment of assistant general in- 
dustrial agent of the Central of Georgia Rail- 
way, Savannah, Ga. He will devote his at- 
tention to the development of the mineral re- 
sources of the region traversed by this railroad. 

G. F. Moulton has resigned his position at 
the Bureau of Standards to accept a place as 
chemist of the research department of F. C. 
Huyck and Sons, Albany, N. Y. 

After twenty-six years of service with the 
Solvay Process and Semet-Golv&y Companies, 
in Syracuse, New York, Alexis C. Houghton 
has resigned his position as chief chemist to 
enter service of the Bakelite Company, of New 
York. He will have charge of its synthetic 
phenol plant. 

Dr. Charles Moon, of Cornell University, 
has taken up work at the Bureau of Standards, 
in the section of induction and capacity, elec- 
trical division. 

Sabbatical leave of absence for the purpose 
of travel and study has been granted by the 
University of California to five members of the 
College of Agriculture : Dr. Elwood Mead, pro- 
fessor of rural institutions; S. B. Freeborn, 
assistant professor of entomology; E. C. Voor- 
hies, assistant professor of animal husbandry; 
W. Metcalf, associate professor of forestry, and 
G. W. Hendry, assistant professor of agronomy. 

Dr. John H. Tanner, professor of mathe- 
matics at Cornell University, has a leave of 
absence during this second semester, which he 
is spending on a trip to Europe and the Near 
East. 


Me. N. Gist Gee, for twenty years professor 
of biology at Soochow University, China, has 
been appointed adviser on premedical education 
to the China Medical Board of the Rockefeller 
Foundation. He will make a study of the 
teaching of chemistry, physics and biology at 
colleges in China. 

Dr. T. H. Morgan, professor of experimental 
zoology at Columbia University, gave three lec- 
tures at the University of Michigan on April 2 
and 3, a public lecture entitled “Genetics and 
development” and two more technical lectures 
on genetics. On April 3 a luncheon was given 
in his honor. 

On March seventeenth, Professor W. F. G. 
Swann, University of Minnesota, Minneapolis, 
delivered an address at Toronto to the Royal 
Canadian Institute on the subject “The earth's 
electric and magnetic phenomena.” 

Dr. Edgar Nelson Transeau, head of the 
department of botany at Ohio State University, 
gave four lectures on botanical subjects during 
the week of March 12th, at the University of 
Minnesota, under the auspices of the Plant 
Science Seminar and the Botany Club. 

Some time ago it was announced in Science 
that a committee had been organized to collect 
subscriptions for a monument to the memory 
of Professor Yves Delage, which his former 
Students and admirers propose to erect near 
the marine laboratory at Roscoft. A number 
of Americans have in past years worked at 
this laboratory, and all biologists are indebted 
to Delage for his discoveries in marine biology, 
his organization of zoological science and his 
book on protoplasm and heredity. As the time 
is approaching when the subscription lists will 
be closed, this matter is once more brought to 
the attention of the readers of SOtftNtnt Sub- 
scriptions to the memorial may be sent direct 
to Mile. L. Dehome, treasurer of the com- 
mittee, at the laboratory of zoology, Sorbonne, 
1, rue Victor-Cousin, Paris, 6*, or through 
any one of the American members of the com- 
mittee, Frank R. Lillie, T. H. Morgan and 
Charles B. Davenport Science is informed 
that any amount will be welcomed and should 
preferably be received before the middle of 
June next 

The American Association of Immunolo- 
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gist* held its annual convention in Boston on 
March 28 and 29, under the presidency of 
Dr. George W. McCoy, surgeon-general of the 
United States Public Health Service. 

Thu American and Canadian section of the 
International Association of Medical Museums 
met last week in the Boston City Hospital. 
Officers were elected as follows : Dr. F. B. Mal- 
lory, president; Dr. H. T. Karsner, of Cleve- 
land, first vice-president; Dr. H. E. Robert- 
son, of Rochester, Minnesota, second vice-presi- 
dent; Major James Coupal, of Washington, 
third vice-president; councilors , Dr. A. S. War- 
thin, of Ann Arbor; Dr. James Ewing, of New 
York; Dr. W. G. MacCallum, of Baltimore; 
Dr. William Boyd, of Winnipeg; Dr. H. S. 
Haythorne, of Pittsburgh; Dr. Carl V. Weller, 
of Ann Arbor; Dr. Stuart Graves, of Louis- 
ville; Dr. G. R. Callender, of Manila, P. L; 
Dr. L. J. Rhea, of Montreal; Dr. Oscar Kioto, 
of Toronto; Dr. H. Marshall, of the University 
of Virginia; secretary-treasurer , Dr. Maude E. 
Abbott, of McGill University; assistants , Dr. 
H. N. Segall and Dr. E. L. Jndah, of Mont- 
real. 

The fifth annual meeting of the American 
Society of Mammalogiste will be held in Phila- 
delphia from May 15 to 17. Sessions the first 
two days will be devoted to the reading of 
papers, discussion and business, and will be 
held from 10 A.M. to 4:30 P.M. each day in 
the Academy of Natural Sciences, Logan 
Square. A session may also be arranged for 
the evening of May 16. As a part of the 
general program it is planned to have a sym- 
posium on field methods, including all phases 
of the subject On May 17 the society will 
visit the Philadelphia Zoological Gardens as 
guest of the Zoological Society. There will 
also be opportunities to visit other institutions 
of interest to members, and the usual social 
functions will be arranged. Headquarters will 
be at the Aldine Hotel, Chestnut Street above 
Nineteenth Street 

At a representative meeting of botanists 
held at the Linnean Society’s rooms on March 2, 
it was decided to bold an Imperial Botanical 
Conference of British and overseas botanists 
in 1924 about the beginning of July. An ex- 
ecutive committee was appointed, with Sir Da- 
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vid Praia as chairman; Mr. F. T. Brooks as 
honorary secretary, and Dr. A. B. Rendle as 
treasurer. 

It is stated in Chemical and Metallurgical 
Engineering that congress having failed to act 
on the proposal to increase salaries for chiefs 
of bureaus and scientific investigators in the 
Department of Agriculture, it has been deter- 
mined to fill the vacancy in the office of chief 
of the Bureau of Chemistry at the earliest 
possible time. The place has been held open 
in the hope that a salary higher than $5,000 
could be offered to those best qualified to fill 
the position. Dr. E. D. Ball, director of scien- 
tific work for the department, will appoint a 
consulting committee on which he hopes to in- 
duce some of the outstanding men in the chemi- 
cal industry to serve. With this committee 
he will discuss not only the filling of the va- 
cancy but the whole program of future work 
for the Bureau of Chemistry. 

The New York Academy of Sciences an- 
nounces a prize of $250 offered by Mr. A. C. 
Morrison, fellow of the academy, to be known 
as the A. C. Morrison Prize for 1923 and to be 
awarded at the annual meeting on December 
17. The conditions are: (1) Membership in 
good standing of the New York Academy of 
Sciences or one of the affiliated societies. (2) 
Papers are to be submitted on or prior to 
November I. (3) The prize is offered for the 
most acceptable paper in a field of science 
covered by the academy or an affiliated society, 
which paper embodies the results of original 
research not previously published. 

William Phelps Eno, of Washington, D. C., 
chairman of the board of directors of the Eno 
Foundation for Highway Traffic Regulation, 
Inc., has given Yale University $1,000 for three 
prizes of $500, $300 and $200 for students, 
to be awarded for a thesis supplemented by 
drawings on w The rotary system of traffic 
regulation and its application, with or with- 
out changes in curb lines, at foci or intersec- 
tions of existing thoroughfares.” 

The Richmond Pathological Society has ap- 
propriated $25 for a prize to be offered for the 
best original research work produced by under- 
graduate students of the Medical College of 
Virginia during each current year, the award 
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to be made under conditions proscribed by a 
committee consisting of the president of the 
society, chairman; Dr. Cook, professor of 
pathology; Dr. Noback, professor of anatomy, 
and the secretary. First, the prize will bo 
awarded at commencement time. Second, the 
applicant must be a bona fide undergraduate 
student of the Medical College of Virginia. 

Professor Norman R. Campbell writes to 
Nature : “Surely the time has come to abandon 
the practice of attaching to elements fancy 
names arbitrarily selected by individuals. 
When names concerned nobody but a small 
clique in constant personal communication, 
and when they had nothing more important to 
record about an element than the personality 
of its discoverer, there may have been some- 
thing to say for the system. Now-a-days 
neither condition is fulfilled. Thousands are 
interested who have no means of expressing 
their opinion; and there is something definitely 
scientific to be said about elements. The new 
element was discovered as a consequence of a 
theory of the structure of the atom, and its 
discoverers should surely be glad to see a 
record left in the name that their discovery 
was no lucky fluke. Dr. Aston, who has dis- 
covered at least twice as many elemeuts as any- 
body else in the history of science, has set a 
good example; he has waived his right of nam- 
ing, undoubted under the old dispensation. He 
has left them unnamed until a consensus of 
scientific opinion has established a scientific 
system of nomenclature. Will not others fol- 
low his lead? Until its isotopic constitution 
is discovered, let us simply call the new element 
72” 


UNIVERSITY AND EDUCATIONAL 
NOTES 

At the University of Cambridge the admis- 
sion of women students of Girton and Newnham 
Colleges to titular degrees in the university has 
now been approved. Among the other privi- 
leges granted to women students by the new 
regulations is included the right to be admitted 
to instruction in the university and to univer- 
sity laboratories and museums, though the num- 
ber receiving such instruction at any one time 
is limited to five hundred. 


The chief engineer of the Westinghouse 
Electric and Manufacturing Company, Benja- 
min Garver Lamme; the engineer of the Phila- 
delphia Electric Company, Paul Ortams Rey- 
neau; and the superintendent of equipment of 
The All American Cable company, N. J. Perry- 
man, will lecture at Yale this year to students 
in electrical engineering. 

Professor W. S. Welles has been made head 
of the Department of Agricultural Education at 
the Massachusetts Agricultural College to take 
the place of Professor William R. Hart, who 
retired on March 31. 

Professor Fodor of the University of Halle, 
Germany, has arrived in Jerusalem to organize 
the plan for the biochemical institute of the 
Hebrew University of Jerusalem. 

Additions to the endowment funds and gifts 
for current use amounting to about $1,200,000, 
received by the University of California since 
March 23, 1922, were read by President David 
P. Barrows at the annual Charter Day exercises. 
Four annual scholarships have been established 
at the Westinghouse Electric and Manufactur- 
ing Company, as a memorial to employees of 
the company and its subsidiaries who served in 
the world war. Each scholarship carries an 
annual payment of $500 for a period not to 
exceed four years, to be applied toward an en- 
gineering education in any technical school or 
college selected by the candidate. Scholarships 
are allotted by competitive examinations to (a) 
sons of employees in employ for five years or 
more; and, (b) employees continuously em- 
ployed for at least two years and not over 23 
years of age. 

DISCUSSION AND CORRESPOND- 
ENCE 

PROFESSOR LLOYD AND VEGETABLE 
CRYSTALS 

Professor Lloyd attacks statements of mine 
regarding the formation of vegetable crystals, 
recently published in this Journal, because in 
his opinion they tend to invalidate views re- 
cently expressed by himself in the American 
Journal of Botany. The only reference made 
by him to the subject of crystals in that article 
is a brief one on page 157 which reads, “Chlor- 
oplasts and staroh grains are usually present, 
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and a large stellate crystal of calcium oxalate 
is frequently, though not invariably to be seen.” 
This meager statement is all that appears in 
this connection. It does not appear accord- 
ingly that Professor Lloyd’s amour propre has 
really been affected by my remarks on the sub- 
ject of crystallization in plants. His later ex- 
pressions make it clear that it is rather the 
reaction of the Tong than of the individual, 
which is involved. 

I must unfortunately take exception to some 
of Professor Lloyd's statements of fact. His 
description of his methods indicates that they 
are rather crude and he fails to make clear 
the relation of the celk described either to the 
growing point or to the cambium. The asser- 
tion that more than one druse is found in a 
cell is, whether intentionally or not, misleading. 
I have examined many thousands of microtome 
sections of the tissues at the growing point, 
and in proximity to the cambium in Ginkgo 
and various Dicotyledons. These sections have 
been made in all three planes, radial, tangential, 
and transverse, and in no instance have I ever 
seen satisfactory evidence of the occurrence of 
more than one druse in a cell. The only ex- 
ception mentionable in this connection is in 
the case of the so-called crystal sand, commonly 
found in cells of the Solanaceae, etc. Here 
there is frequently a single druse accompanied 
by a number of simple crystals, but my state- 
ment was in regard to druses alone. If more 
than a single druse occurs in any case it must 
be a very rare and unusual occurrence and con- 
sequently having little bearing on the general 
situation. 

Professor Lloyd affirms that in Ginkgo the 
young druses are not over half the dimensions 
of the nucleus. The incorrectness of this state- 
ment can readily be demonstrated objectively 
by photomicrographs taken in the region of the 
growing point and of the cambium. In these 
juvenile regions the nuclei of the cells are al- 
ways much smaller than the diameter of the 
druses. Professor Lloyd's criticism that the 
colloidal central body in the druses “lacks the 
support of general observability and so be- 
comes insubstantial” seems to reveal an inade- 
quate technique, for invariably after removing 
the crystalline shell of the druse by appropriate 
solvents, notably weak hydrofluoric acid, the 
central body can be readily stained. Professor 


Lloyd's comparison of the “insubstantial” nu- 
cleus of the crystal with the string inside the 
stick of “rock candy” has the shortcomings 
characteristic of many mechanistic analogies. 
The internal central colloid substance of the 
compound crystal, unlike the “string,” increases 
pari passu with the growing volume of the 
druse and clearly exerts an active influence 
both on its conformation and increase in size. 
The central body in crystals is in fact not only 
both clearly observable but is likewise very far 
from being “insubstantial.” One interesting 
result of the detailed examination of crystals 
with adequate technique is the discovery that 
many forms which have been thought to occur 
freely in the cavity of the cell are in fact 
cystoliths. Cystoliths of calcium oxalate ap- 
pear in fact to be much more prevalent than 
the well known ones of calcium carbonate, from 
which they differ decidedly both in form and 
mode of origin. I must reiterate my statement 
that in the case of large druBes, such as are 
common in Ginkgo and Carya, the growth of 
the compound crystal continues long after all 
peripheral protoplasm outside has disappeared. 
The expanding crystal in such cases clearly 
brings about not only the enlargement of the 
cell-wall but in many instances a reshaping of 
its configuration to correspond to the project- 
ing spines of the contained crystal. The truth 
of this statement can easily be demonstrated 
by the objective evidence of photomicrographs. 
In comparing the growth of the crystal with the 
development of the coats of spores Professor 
Lloyd seems to deal with matters which are 
fundamentally different 
Finally I must state that I agree heartily 
with Professor Lloyd that “it still remains 
legitimate to use what we do know to explain 
what we do not,” but this formula should be 
qualified by the reservation that we must be 
sure that we really know what goes on in the 
body of living beings before we attempt to make 
comparison with analogous chemical and physi- 
cal conditions. The mechanistic highway is 
strewn with wrecks arising from the neglect 
of this consideration. We need only mention 
Sachs' long held fallacious demonstration that 
the water must pass up through the walls of the 
cells of the wood because it could not possibly 
make its way, on physical ana chemical grounds, 
through the lumina or cavities of the traoheids 
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and vessels. It may further be pointed out that 
no real progress was made in the study of the 
development of starch grains until Meyer be- 
gan at the morphological end and proved that 
tiie layering was not due to any recondite 
physical or chemical causes as previously as- 
serted, but rather to alternations of night and 
day. Such examples could be multiplied in- 
definitely. 

It is an interesting feature of the study of 
religions that converts are always the most 
bitter assailants of the views they once held. 
Extremely good illustrations of this principle 
can be supplied from the ranks of the mor- 
phologists, who in recent years by reason of 
faith or expediency have turned to physiology 
or genetics. The set of the biological tide has 
however again turned towards morphology and 
in the near future we are likely to have abstruse 
problems, both genetical and physiological, re- 
ceive needed light from this quarter. Nor has 
the fundamental biological study of the origin 
of species passed, as was predicted years ago, 
from the field to the laboratory. The field is 
still much more important. Experiments in 
vitro, whether in glassware or greenhouses, 
need to be interpreted in the clearer atmosphere 
of >the world outside. This situation was 
doubtless in Professor Conklin's mind when he 
recently called attention to the relatively slight 
evolutionary results, flowing from the huge 
experimental activities of the past twenty years. 

E. C. Jeffrey 
COLORED HEARING 

The following incident seems to have several 
points of interest: 

Fulton (aged three yean, 11 months, listen- 
ing to the phonograph): “ Daddy, I think soft 
music is yellow.” 

Du. P. (his father, a distinguished chemist): 
“ Yellow t And what color is loud music f” 

Fulton: “Well, it is black.” 

Da. P.: “And what is blue music like?” 

Fulton: “Blue music is loud, but not so loud 
as black music.” 

Dr. P.: “Tell me, why is soft music yellow?” 

Fulton (after thinking a moment): “Well, 
when you mark with yellow crayon on paper, you 
can't see It very well, but when you mark with 
black, you can.” # 

Dr. P. had read an article in Science about 


colored bearing and explains his interest in 
bis son's remark by the fact that it seemed to 
suggest a possible hypothesis as to the origin 
of such phenomena. The first point to notice, 
therefore, seems to be that there is a distinct 
value in such a journal as Science with its 
appeal to scientific men of all complexions. 

For there are certain regions in which the 
psychologist as well as the biologist is in much 
the position of the astronomer, of having to 
Wait for phenomena to occur under non-ex- 
perimental conditions. Even if colored hear- 
ing could be experimentally induced, we should 
have little guarantee that it is the same as 
that “normally" possessed by many persons. 
It would be unduly tedious for psychology to 
have to wait for such evidence to be collected 
solely by psychologists from the observation 
of their own children, even were they as a 
class far more fecund than is the case. 

The suggestion of the incident is, of course, 
that such associations between sounds and 
colors might be gradually strengthened while 
the connecting link dropped out of sight. Dr. 
P. is carefully avoiding any suggestion to the 
child and, at a later date, an attempt will be 
made to see whether the association has de- 
veloped or has disappeared. 

Have other readers of Science relevant ob- 
servations f 

Horace B. English 

Antioch College 

ACETONE IN TISSUE WORK 

I was much interested in Professor F. M. 
McFarland's note (Science, July 14, 1922) on 
the use of acetone in place of alcohol in pre- 
paring paraffin sections for microscopic exam- 
ination. Essentially the same method has been 
used in the laboratory of the Clinic for about 
two years, Merck's acetone, U.S.P., is used. 
The steps in staining the slides are passing 
them through a series of Coplin jars as fol- 
lows: two of xylene, two of acetone, one of 
water, one of hematoxylin, one of distilled 
water, one of tap water, one of acetone, one of 
acetone saturated with eosin, and two of xylene. 
The results appear quite as satisfactory as 
when alcohol is used in passing to and from 
water. State and federal regulations and 
restrictions for obtaining alcohol together with 
the high internal revenue tax make its use 
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almost prohibitive. In calling attention to the 
snitability, if not superiority, of acetone as a 
decoloriser in Gram's method of staining bac- 
teria I briefly referred to the snitability of 
acetone in the process of staining sections 
(Journal of the American Medical Association, 
Volume 76, page 1017, October 9, 1920). Of 
coarse the well-known use of acetone in dehy- 
drating preparatory to embedding is also em- 
ployed. 

Booth Bind, Indiana 


M. W. Lyon, Jr. 


WEALTH AND BENEFACTIONS 

Now comes Dr. Pritchett with the hint that 
accumulated wealth can not even be given 
away to the benefit of the public. And the 
question is — what ground is left on which to 
defend large fortunes t Socialists have always 
declared against them. The one defense which 
they have never quite gotten round is that 
wealth makes benefactions possible and sup- 
ports the public good in a way that this could 
not be done— or would not be done — by small 
contributions or general assessment. Millions 
of curses on the octopus have been checked by 
the thought that — perhaps, after all — .... 
considering the universities — .... and then 
there's the science of medicine — .... and 
then to think of art — .... and after all we 
do need philanthropists — .... Without such 
thoughts as these, who would defend the poor 
rich manf Mr. Pritchett does not tell us 
whether he will or not. The evident gloom of 
spirit in which he writes shows that he is grop- 
ing after truth {not a bad thing to grope after). 
It might even indicate a fear that when the 
truth is found it may be disagreeable. It 
surely would be if it told us that our standard 
argument for great fortunes is mere buncum . 

But this question just now is before scien- 
tific men. How will they handle itt Pre- 
sumably if the accepted solution proves false 
others will be tested. At least the problem 
will be analysed. , What are the alternatives! 
If money can not safely be given away in large 
sums, how about small sums! The corrupting 
effect might thus be distributed so that no one 
man or institution would suffer so much. As 
an extreme supposition the whole fortune might 
be turned into the pubUc treasury and every 
man's tax bill decreased accordingly. 


Of course, the fortune might be left to one 
or more heirs (presumably incapable of corrup- 
tion). In this case the fund might either 
endow a permanent aristocracy or the prob- 
lem might be solved by the wasting of the 
money. Neither of these eolations would find 
many champions among thoughtful men. 

To suggest that the rich man should give 
away his own income or accumulations does 
not help. Mr. Pritchett's report does not as- 
sume that the injury done by gifts is in any 
way determined by their immediate source. 

The one remaining choice would seem to be 
to manage a very lucrative business in such 
a way that profits shall be distributed as earned 
among all concerned and even shared with 
the public by reducing prices when their 
size becomes unseemly. This, of course, is 
rank labor unionism and has been answered 
a thousand times by men of good “business 
judgment” who are accumulating fortunes. It 
is only mentioned here to complete the list of 
possible solutions. 

The writer of this modest inquiry finds him- 
self groping among these possible alternatives 
for a solution that is better than the one em- 
ployed hitherto. He would like to see some 
incomes, now derived from private taxation, 
reduced to the point that ledger accounts could 
be published without scandal, but beyond that 
his fear of socialism almost makes him will- 
ing to incur the risks of injury which attend 
the acceptance for his own institution of a 
share of that embarrassing money of which 
Mr. Pritchett writes, rather than see our rich 
men rush into “untried experiments.” 

Meantime, he wishes to say that the above 
paragraphs are not written in jest. The dif- 
ficulties suggested in Mr. Pritchett's report 
may be more real than we like to admit, and 
in that case the alternative solutions must be 
faced. What if Mr. Pritchett and the socialists 
were both right! 

Modest Inquirer 


QUOTATIONS 
RESEARCH AND TEACHING 
I have recently been reading the programs 
of the meetings of representative American 
learned societies and it is astonishing to find 
the rapidly growing numbers of the com- 
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munications which originate with the employ- 
eee of the great business activities of the coun- 
try, These papers are by no means wholly of 
an applied or utilitarian character. There is 
an abundance of pure science, of abstract dis- 
cussion, obviously encouraged by the business 
administrations in question. In other words, 
the promotion of pure science has been ac- 
knowledged as exceedingly good business. The 
American business man has been quick to ap- 
preciate the vajue of research, once its mean- 
ing was brought home to him, and he is now 
enthusiastic in opening new paths to hiding- 
places of nature. That such paths are apt to 
lead undeviatingly from his own private do- 
main is here of secondary importance. 

The reaction of all this on the professor may 
well be looked at with misgiving. The college 
in the future, as heretofore, will necessarily in- 
sist on the primary importance of teaching. 
Instructors come to us with functionally well- 
equipped brains, aglow with the brightness of 
a young man’s ardor, strong in the beautiful 
hope of achievement and with youth’s illusions 
all undimmed—only to be forever confronted 
by the elusive response of the average student. 
Nothing is so deadening as the prolonged con- 
tact with the uninformed, the indifferent; for 
it keeps a low standard of comparison always 
in view. Eventually a man will measure his 
own mental stature by its elevation above that 
humble level. If the incentives to a stimulating 
competition, to an emulation among profes- 
sional compeers, are also lacking, the distor- 
tion of intellectual values may be complete. 
A persistent urge, like a physical field of force, 
however weak, is a very dangerous agency. 
Watching sleeplessly, like Satan, over the 
course of things, it may even convert a faculty 
of high aims and specifically equipped scholar- 
ship into a body of schoolmasters. The exalted 
obligation incident to exceptional training is 
creative, an enlargement of the boundaries of 
knowledge, a new voice in art; but its fruition 
may degenerate into some academically digni- 
fied clerkship. A mute inglorious Darwin may 
be detecting new group affinities among old 
courses, or piecing together the parts of some 
academic picture puzzle. It is not the strong 
bias, but the monotonous continuity of petty 
bias that quenches. At some instant of flick- 
ering the sacred flame is blown out. 


In the end, I fear, the trusts, as we fondly 
call them, will have absorbed and assimilated 
Vilan vital, the soul of the university. It is 
they who will point out to our bewildered gaze 
the sweep of new horizons and the flotsam from 
undiscovered shores. Our faculties will have 
to teach what they have been taught by the 
great business corporations. These will here- 
after break new pathways into the unknown, 
and it will be for us to tell the uninformed 
the Ultima Thule of their progress. The uni- 
versity will be the humble expository mech- 
anism of the intellectual accomplishments of 
commercial enterprise. In brief, there will be 
a complete inversion of the method by which 
the world’s knowledge has deepened in the past. 

If one looks, for instance, at the highly in- 
genious contrivances by which the marvels of 
the Hertzian wave have recently been brought 
to the appreciation of the people, one is struck 
by the appearance on every clamp, every fer- 
rule, every coil, every tube, almost on every 
plate and screw of the mysterious symbol, pat. 
This pat. is a cipher more potent than any 
formula of Cagliostro. It is behind an array 
of pat. that the wisdom of the future will be 
entrenched, and above which so much of it as 
may be vouchsafed us will be broadcast. Our 
function will resemble the town crier’s, to her- 
ald the information somebody else has wrested 
from the infinite. We shall still be interested 
and keenly watchful, no doubt, like the little 
cherubs with wrapt gaze at the feet of the 
Sistine Madonna ; but the great inspiration will 
float majestically above us . — Dean Barns in the 
annual report of the president of Brown Uni- 
versity. 


THE TECHNICAL PAPERS OF THE 
NATIONAL GEOGRAPHIC 
SOCIETY 

The National Geographic Society announces 
a series of technical papers embodying the sci- 
entific results of its Katmai, Alaska, expedi- 
tions. The first number entitled “The origin 
and mode of emplacement of the great tuff 
deposit of the valley of ten thousand smokes,” 
by C. N. Fenner, is now ready. 

Dr. Fenner’s paper gives details of the hot 
sandflow not included in the nontechnical 
volume, “The valley of ten thousand smokes,” 
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by the writer, recently published by the Na- 
tional Geographic Society. 

This series of papers from time to time will 
embody researches in diverse fields of science 
resulting from National Geographic Society 
expeditions. Notices of their appearance will 
be sent to all who desire such notification. The 
papers themselves will be distributed only to 
those who specifically request them. 

An abstract of Dr. Fenner’s paper follows: 

The valley of ten thousand smokes is filled 
with a thick deposit of fragmental material, 
which was extruded during the great eruption 
of 1912. Although similar in composition to 
the ashfall from Katmai, this material evidently 
flowed down the valley under gravity like a 
liquid. At the time of its extrusion it was 
highly heated, for all vegetable matter which 
it touched was completely reduced to charcoal. 

Several lines of evidence indicate that this 
tuff could not have come from the crater of 
Katmai: (1) The slopes down which it would 
have flowed are covered with a large glacier 
whose surface bears no indication that an ava- 
lanche of hot material passed over it. (2) The 
topographic relations of the several parts of the 
deposit make it practically impossible that Kat- 
mai crater or any other single source (either 
outside the valley or within its borders) could 
have supplied the material to all areas that it 
covers. 

It is concluded, therefore, that the tuff must 
have come from a number of vents, and further 
inquiry reveals no other probable source than 
the fissures that have disrupted the valley floor 
(and to a less degree, the floor of Katmai Pass 
and the lower slopes of Trident) and are now 
marked by lines of fumaroles. 

At the time of its extrusion the temperature 
of the material was sufficiently high not only 
to carbonize tree trunks but probably to pro- 
duce secondary explosions where it chine into 
contact with streams of water. 

The extrusion of this material preceded the 
explosion of Katmai, as its surface 1 b, in gen- 
eral, covered by the ashfall. 

Most of the material is a highly silicic u« 
glass, inflated into pumice or shattered to fine 
dust, but mingled with this is a considerable 
amount of basic pumice and scoria, together 
with fragments of old andesites, sandstone and 


shale. The old basic rocks have been much 
digested by the new magma, producing great 
quantities of banded pumice in which both old 
and new components are easily distinguishable. 
Tbe sediments are attributable to the J uraasic 
strata that underlie the valley everywhere, but 
the source of the old volcanics is more of a 
problem. 

Something of the conditions of digestion of 
the old lavas can be learned from a study of 
Novarupta volcano, the largest vent in the 
valley, which is now plugged by a “dome” of 
highly viscous lava. A large amount of old 
basic lava evidently became involved in the 
newly rising silicious magna and was melted 
down by it. The author believes that the 
source of this old basic material was derived 
from the morainal deposits rather than from 
bed rock below the vent. 

It is thought that the best explanation of the 
practical restriction of fissures to the valley 
floor is that a sill-like wedge of magma waa 
intruded between the horizontal strata underly- 
ing the valley and produced by its upheaving 
action a block-like fragmentation of the roof 
where thinnest. The fractures then served as 
orifices of extrusion for portions of the magma. 

The surface outburst seems to have behaved 
very much like the nuSes ardentes of Pel6e and 
La Soufriere and to have spread as a hot sand- 
flow through the valley. A surprising feature 
is the extremely low angle of repose (little 
more than 1 degree) Anally assumed. This and 
other features seem best explained by suppos- 
ing that evolution of gas from the magma con- 
tinued during the movement of the sandfiow 
and was the central feature of it. The charac- 
teristics of this form of eruption and the factors 
to which they are due are discussed in some 
detail. 


SPECIAL ARTICLES 

THE PRECIPITATION OF METALS BY 
HYDROGEN SULFIDE 

In connection with Professor Neuh&usen’s* 
appreciative discussion of a note of mine 2 on 
the precipitation of metals by hydrogen sulfide, 
I desire at this time to call attention to a newly 

1 Science, VoL LVII, No. 1462, p. 20, (1923), 

2 7. Am, Chemical 8oc, t 44, 1500 (1922). 
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discovered instance which appears to have a 
significant bearing on the subject. This, of 
course, is merely a preliminary notice; the de- 
tails of an extensive investigation concerning 
the interaction of hydrogen sulfide and metallic 
salt solutions, which is being carried on in col- 
laboration with Mr, Waldo L. Semon, will, it 
is hoped, be ready for publication within the 
next year or two. 

As a starting point, the reader is requested 
to call to mind the white precipitate, whose in- 
termediate formation is always observed when 
hydrogen sulfide is passed into a solution of 
mercuric chloride strongly acidified with hydro- 
chloric acid; and which may also be prepared 
by treating freshly precipitated mercuric sul- 
fide with a solution of mercuric chloride. The 
composition of this white substance is repre- 
sented by the formula, HgCl 2 . 2 HgS ; and 
the analogous double nitrate, Hg(NO a ) a .2 
HgS, is & familiar substance, as well. Form- 
ally, at least, these compounds are analogous 
to the addition products of mercuric chloride 
with organic sulfides, as HgCl 2 .2 S(C 2 H fi ) 2 . 

In the writer’s opinion, all these com- 
pounds are complexes, more or less analogous 
to the well-known platinum complexes, 
[Cl 2 Pt(SR a ) a ], [Pt(SR g ) 4 ]Cl 2 , etc.; and it 
is thought probable that their formation may 
be a consequence of the previous formation 
and decomposition of unstable addition prod- 
ucts of mercuric salts with hydrogen sulfide 
itself, or of the intermediate ions of such salts 
with hydrosulftde-ion, or both. But, unfortu- 
nately, the transitional mercuric double salts in 
question are insoluble, or else very unstable, 
and therefore they do not readily yield to in- 
vestigation. For that reason, we have sought 
in many ways to prepare soluble inorganic 
.compounds of this nature. 

Apparently, we have met with some success 
in working with mercuric perchlorate, 
Hg (C 104 )a . 4HaO. This salt was prepared 
by dissolving mercuric oxide in an appreciable 
excess of perchloric acid, followed by evapora- 
tion to a small volume, and crystallization. It 
should be noted that mercuric perchlorate in 
its reactions resembles mercuric nitrate rather 
than the chloride, and that perchloric acid 
and hydrogen sulfide do not interact in aque- 
ous solution. 

The Interaction of Mercuric Perchlorate and 


Hydrogen Sulfide, and of Mercuric Perchlorate 
and Mercuric Sulfide. — Freshly prepared (ap- 
prox. 0.08 mol&l) hydrogen sulfide solution was 
slowly run from a burette into a solution of 
2.0 g. of crystalline mercuric perchlorate in 
25 cc. of water. Each drop produced locally 
a fl ooculent Hack precipitate, which quickly 
redieeolved on shaking . The reagent was run 
in with shaking, in 1 cc. portions, as long as 
the precipitate continued to redissolve. The 
dear, colorless liquid soon acquired a brownish 
opalescence, but nevertheless it continued to 
redissolve the precipitate, more and more slow- 
ly, as produced, until in all about 32 cc. of the 
hydrogen sulfide solution had been added. 
The further addition of the reagent yielded a 
permanent precipitate, which however showed 
no tendency to settle until the further addition 
amounted to 26 cc.; even then, the clear super- 
natant liquid gave no test for hydrogen sul- 
fide until the further addition amounted in all 
to 28 cc. It is seen, therefore, that about 60 
oc. of the reagent was required for the com- 
plete precipitation, and that of this quantity 
about one half was consumed in each phase of 
the reaction. The latter observation was con- 
firmed by the following experiment. 

The black precipitate, obtained a^ above 
from 2.0 g. of mercuric perchlorate, was freed 
as far as possible from the supernatant liquid 
by decantation, after which it was washed twice 
by decantation with water. It was then treated 
with a solution of 2.0 g. of mercuric perchlo- 
rate in 30 cc. of water, added in small portions, 
with shaking; the whole quantity was required 
in order to just redissolve the black precipitate. 
The resulting solution was transparently clear, 
with a brownish opalescence, and left only a 
trace of residue upon filtration. The behavior 
of the solution thus formed is of considerable 
interest, especially in connection with the for- 
mation of the well-known white precipitate, 
Hg€l a .2 HgS, which is observed as a transi- 
tion product in the precipitation of mercury 
by hydrogen sulfide in the presence of chlo- 
rides. 

Small portions of the freshly prepared so- 
lution were found to give white precipitates 
with sodium chloride or hydrochloric acid, ni- 
tric acid and sulfuric acid — all containing 
mercury and sulfur, and presumably of the 
compositions represented by HgCl a . 2 HgS, 
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Hg(N0 8 ) 2 . 2 HgS, and HgSO, . 2 HgS. The 
bulk of the solution, upon standing overnight 
in a small stoppered flask, deposited an almost 
white precipitate, and the supernatant liquid 
contained only mercuric perchlorate and per- 
chloric acid. This precipitate, which can read- 
ily be obtained pure and white, was found to 
correspond in composition to the formula, 
Hg(C10 4 ) 2 .2 HgS. It will be more fully 
described in a future publication. 

In conclusion, it is desired to emphasize that 
the solution obtained by the interaction of 2 
mols of mercuric perchlorate and 1 mol of 
hydrogen sulfide, or of one mol each of mer- 
curic perehloride and sulfide, contains a com- 
plex salt which on the one hand reacts with 
soluble chlorides, nitrates and sulfates to yield 
more or less insoluble precipitates, and on the 
other hand spontaneously decomposes in ac- 
cordance with the equation, 2[Hg(ClCU)2 . 
HgS] - Hg(C10 4 )2.2 HgS + Hg(C104)2. 

0. McPhail Smith 

Thb Univebsity or Washington, 

Seattle 

EFFERENT CHARACTERISTICS OF RE- 
CEPTION CENTERS 

The peripheral efferent nerves of mammals 
arise as axones of cells having a definite type 
of structure, a structure characterized by the 
arrangement of the NissI substance within the 
cell in large sharply defined granules. Other 
efferent cells closely related to the peripheral 
efferent neurones have been shown by Jacob- 
solin to present much the same type of struc- 
ture, and in a previous article I have described 
the location of these cells in various regions 
of the brain; such cells may be termed pre- 
motor to express their functional and structural 
relation to the peripheral motor cells. 

Further study convinced me that due to the 
complex relations within the central nervous 
system a rigid classification of nerve cells into 
types would offer little hope of elucidating the 
functional significance of cell structure. We 
do not know what determines the structure of 
a nerve cell, but it must be related at least 
partly to the stimuli which the cell receives. 
Since the activity of the central nervous system 
consists essentially of diffusion of impulses 
through diverse paths and recombination into 
new paths it is evident that, while in some cases 


the total stimulus to two nerve cells may he 
practically identical or else very different, in 
many cases two cells may receive stimuli which 
are similar in some respects but different in 
others. I consider cell activity (function) and 
cell structure (together with size and form) 
as complexes and have attempted partially to 
analyze each of them, observing under what 
functional conditions a certain character of 
cell structure constantly appears in cells other- 
wise structurally different. Thus the structural 
characteristic of efferent cells is the presence 
of relatively large and discrete Nissl granules, 
while the large size and polygonal form which 
such cells often exhibit are not directly related 
to their efferent function but to other aspects 
of cell activity. 

Having isolated from the complex of cell 
structure the element corresponding to the 
efferent tendency it was then possible to identi- 
fy this structural character in cells known to 
be more remotely related to the musculature 
than are the peripheral efferent cells or those 
pre-motor cells closely related to them; and as 
the relation of the cell to the peripheral efferent 
neurones became more remote the cell showed 
a corresponding change in the efferent charac- 
ter of its structure, the NissI granules becom- 
ing smaller and often less sharply defined. In 
studying the more remote efferent cells I was 
finally confronted with the fact that many so- 
called sensory centers contain at least some 
cells with a structure as characteristically 
efferent or even more efferent than that of cer- 
tain undoubted efferent cells. This efferent 
character of cell structure as revealed in re- 
ception centers of the human brain and cord 
will now be considered. 

Our knowledge of reception centers for gen- 
eral proprioceptive sense is limited largely + I 
those related to the spinal nerves. The pe nt 
ipheral efferent column of gray matter is a ro--J 
ception center for general proprioceptive im- 
pulses involving the simpler reactions, ami the 
failure formally to include it among the pro- 
prioceptive reception centers has tended to ob- 
scure the relation between afferent and efferent 
nerve centers. Another proprioceptive center 
is Clarke’s column, whose cells are structurally 
related to the efferent type; these cells send 
their axones to the cerebellum, and the signifi- 
cance of this eonnection will appear later. The 
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nuclei gracilis and cuneatus constitute a more 
afferent type of center transmitting impulses to 
the thalamus, and the trace of efferent structure 
in their cells is possibly related to an indirect 
cerebellar connection. 

Equilibrium is a special proprioceptive sense 
whose reactions are not local but general, and 
accordingly the entering vestibular root fibers 
form no direct connection with peripheral ef- 
ferent centers. With the exception of the cere- 
bellum the vestibular reception centers are com- 
posed of two kinds of cells, sharply separated 
neither topographically nor structurally; the 
larger cells are more numerous in the oral and 
lateral portions of the vestibular reception sys- 
tem and in structure resemble to a varying 
extent the cells of peripheral efferent centers. 
The smaller cells, situated more medially, are 
structurally also definitely efferent but in less 
degree. The larger strongly efferent cells con- 
nect directly with peripheral efferent centers, 
while the smaller less strongly efferent type 
apparently has a similar but more indirect con- 
nection ; which type sends axones to the internal 
nuclei and cortex of the cerebellum is not 
known. Some vestibular root fibers end directly 
in the cerebellum, in both cortex and internal 
(efferent) nuclei. Through this direct connec- 
tion as well as developmen tally and function- 
ally the cerebellum is closely related to the 
vestibular nuclei, and these are efferent. I 
have observed that the cells of all centers known 
to send axones to the cerebellum have an effer- 
ent structure, often not pronounced but yet 
definite. The cells of Clarke’s column and of 
the vestibular nuclei have been mentioned; to 
these must be added the cells of the nuclei 
pontis and arcuate nuclei, those of the inferior 
olive and lateral reticular nucleus. In the cere- 
bellum itself the Purkinje cells show efferent 
^structure as do those of the internal nuclei, 
while the small cells of the cortex are devoid 
of such structure. I regard the cerebellum as 
a complex center decidedly more closely related 
to the efferent than to the afferent system. 

The reception nuclei for general exterocep- 
tive sense differ radically from those of the 
proprioceptive system, for the source of stimu- 
lus demands as a rule a less fixed and more 
general type of response. The majority of cells 
of such centers show no efferent structure, and 


their relation to the peripheral efferent centers 
ia indirect I have observed, however, cells of 
a definite efferent character both in the dorsal 
column of gray matter of the cord (in addition 
to those of Clarke’s column) and also in the 
reception nuclei of the trigeminal nerve. The 
exteroceptive reception centers are complex, 
and in their local reactions the efferent impulse 
begins, at least partially, within these centers 
themselves. 

Since the optic nerve is really a central tract 
its reception centers will not be considered. 
The cochlear nerve, serving the special extero- 
ceptive sense of hearing, has central relations 
complex and imperfectly known. Some of its 
root fibers end in the dorsal and ventral coch- 
lear nuclei, others in a group of cochlear reflex 
centers; some axones from the first group of 
centers end in the other cochlear reception 
centers. Many cells of the dorsal and ventral 
cochlear nuclei show efferent structure. The 
superior olive, tr&pezoid nucleus, and nucleus 
of the lateral fillet give origin to an extensive 
system of efferent paths and their cells are 
efferent in structure ; although their connections 
are not accurately determined I regard these 
centers as probably purely efferent. Even in 
the inferior colliculi (secondary cochlear cen- 
ters) I have observed a few cells of efferent 
type. 

As yet I have not studied the visceral re- 
ception centers, but it is evident that those of 
the proprioceptive and exteroceptive groups 
are structurally closely related to the efferent 
system, that they may be peripheral efferent 
centers, pre-motor centers of different grades, 
or complex centers containing not only afferent 
but also efferent cells which vary as to number 
as well as to degree of efferent structure. I 
believe that caudal to the diencephalon sensory 
correlation is limited to the quadrigeminal 
plate, cerebellum and certain exteroceptive 
(and probably visceral) reception centers; none 
of these centers are purely sensory, while the 
cerebellum is largely efferent In my opinion 
the extent of the efferent mechanism for local 
correlation has been greatly underestimated, 
and in this article I have shown its presence 
even within the primary reoeption centers, 

Edward E. Malone 

University or Cincinnati 
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ON THE FORMATION OF ORGANIC 
COMPOUNDS FROM INORGANIC 
BY THE INFLUENCE OF LIGHT 

The incentive for my first photochemical 
research, which was begun in 1911, was re- 
ceived through reading Sehimper’s work on the 
relation between nitrate reduction in green 
leaves and exposure to light. According to 
Schimper, leaves in the shade are always much 
richer in nitrates than leaves which have been 
exposed to direct sunlight. Little or nothing 
was known at that time in regard to the chem- 
ical aspect of nitrate reduction under the in- 
fluence of light. It was not until later that I 
became acquainted with the important work of 
E. Laurent in which the formation of oxygen 
gas and potassium nitrite by the action of 
sunlight on sterilized potassium nitrate was 
described. 

My photochemical experiments, carried out 
in ZUrich, between 1911 and 1914, were con- 
eenied with the reduction of nitrates by light 
energy, either alone or in the presence of or- 
ganic substances. At that time I did not em- 
ploy iron in my experiments. My attention was 
first called to the importance of iron in nitrate 
reduction by some bacteriological experiments 
which I carried out during the war. In my 
work with cholera bacilli I found that their 
iron absorption and assimilation must be in 
direct relation with their power of reducing 
nitrates to nitrites and ammonia. On search- 
ing the literature for similar observations, I 
found that Schimper describes an experiment 
in which iron free (chlorotic) leaves were un- 
able to reduce any nitrate at all, even on ex- 
posure to intense light 

It is very striking to observe the great rapid- 
ity with which cholera bacilli, taken from the 
intestine of a cholera victim immediately after 
death, reduce nitrates to nitrites in a peptone 
culture. In the case of cholera bacteria the 
reduction proceeds just as rapidly in the dark 
as it does in the light. The reduction of ni- 



450 
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n Ju<rwever, as I have shown, stands here 
rect relation to the oxygen respiration of 
bacteria and also to their iron content 
.nose observations led ipe to nee iron in my 
purely chemical investigations on nitrate re- 
duction, 

M regards the chemistry of the process, the 
only relation known at that time was that fer- 
rous hydroxide reduced potassium nitrate and 
in the process became oxidized to the ferrio 
compound at the expense of the nitrate oxygen. 
From the physiological standpoint this stoichio- 
metric process could have no importance, since 
only traces of iron are present in cells and these 
traces must become inactive at once because of 
their oxidation to the ferric compound. 

1 therefore had to search for a process in 
vitro which would show that the smallest traces 
of iron were capable of reducing large quan- 
tities of nitrate or nitrite and that this re- 
duction failed entirely in the absence of iron. 

In other words, I tried to find a chemical re- 
duction process in which the iron acted as a 
catalyst. I succeeded in doing this when in- 
vestigations with nitrites and sugar in car- 
bonate solution were carried out. Grape sugar 
solutions do not reduce nitrates or nitrites, even 
when they are heated under pressure, but the 
smallest trace of an iron salt is sufficient to 
reduce a large amount of nitrite on wanning 
with glucose in weakly alkaline solution. Un- 
der these conditions nitrates remain entirely 
unattached. 

The r61e which traces of iron play in this 
reduction process was entirely incomprehen- 
sible. Further experiments have thrown light 
on this chemical process, but a detailed de- 
scription would be out of place here. The 
main points, however, should be discussed, i. e., 
why nitrates remain unattacked and why ni- 
trites are reduced extremely easily to am- 
monia, with the successive formation of the 
intermediate products KNO t and KNO. 

The character of the alkali nitrites is deter- 
mined by the auxiliary valencies of the nitro- 
gen central atom: 

(l- ) k 

while that of the alkali nitrates is determined 
by one oxygen atom, which I call the nitrate 
oxygen atom. 
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T|ds a tjton p osog e so t res^ual affinity, but the 
nitrogen atom is completely masked. Nitrogen 
has a great affinity for iron and the reduction 
of alkali nitrites is induced by a primary link- 
age of the nitrite nitrogen to the iron nucleus. 
On the other hand, the affinity of iron for ni- 
trate oxygen is not sufficiently great to bring 
about a primary addition and subsequent split- 
ting off of an oxygen atom* 

The question as to the manner in which ni- 
trates were reduced to nitrites in biological 
processes was still unsolved. From my experi- 
ments with cholera bacteria and from Sehim- 
peris observation, it could be seen that oxygen 
appeared to be directly involved in the reduc- 
tion of nitrates. In following up this idea 
experimentally I observed the surprising 
fact that oxygen in the presence of ferrous 
salts reduces nitrates instantaneously, even in 
the cold, with the formation of nitrites. This 
observation was fundamentally new. It was 
known that ferrous hydroxide or ferrous bi- 
carbonate reduces alkali nitrates, but it was 
believed up to this time that the iron waa oxi- 
dized at the expense of the nitrate oxygen. 
I have found that ferrous bicarbonate or 
hydroxide in the absence of oxygen even at the 
temperature of boiling water does not attack 
alkali nitrates to the slightest extent; the pres- 
ence of oxygen, however, brings about im- 
mediate reduction to nitrite and there is a di- 
rect relation between the amount of oxygen 
dissolved in the water and the amount of ni- 
trite formed. 

This chemical process I should like to desig- 
nate as the origin of fertilization. Two in- 
organic compounds of great energy content, 
such as ferrous bicarbonate and potassium ni- 
trate, remain unchanged in an oxygen free 
aqueous solution. In contact with, air, moist 
ferrous bicarbonate rapidly absorbs oxygen, 
either from the air or from water, and links 
a molecule in the inner sphere of the iron 
nucleus. This oxygen absorption I should like 
to compare with the fertilisation of an ovum, 
Since from the almost noa-magnetio ferrpus 
hydroxide or ferrous bicarbonate there is 
formed a peroxide compound which oloeely ap- 
proaches metallic iron in its magnetic prop- 
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erties. Tips extremely energetic peroxide com- 
poead dffl|W8 a molecule of potassium nitrate 
into the ijaner sphere of the iron nucleus and 
splits an oxygen atom from it with the forma- 
tion of nitrite. There follows further reduc- 
tion of the nitrite to the extremely reactive 
compomd potassium nitrosyl, K(NO), which, 
at die Mane time, reacts with organic com- 
pounds present, especially aldehydes, with the 
fomatton of carbon and nitrogen containing 
compounds. Ferrous bicarbonate and oxygen 
in this case assume the rble of light and re- 
duce alkali nitrates to nitrosyl, which is a very 
reactive amphoteric intermediate product either 
of nitrate reduction or of ammonia oxidation. 
Ferrous bicarbonate peroxide, however, can 
give up the temporarily loosely linked oxygen 
molecule, which is thus somewhat activated, to 
oxidixable compounds which are present in the 
same solution, just as haemoglobin absorbs 
oxygen and gives it back again for oxidation 
or dehydrogenation purposes. 

In this reaction, however, it is found that 
there is a selective action which depends upon 
the affinity of the compound to be oxidized to 
the central iron atom of the peroxide. 



Compounds which are not primarily linked in 
the inner sphere by the iron atom are not 
oxidised. There is an analogy here to en- 
zymati© reactions, which are characterized by 
their selective action brought about by residual 
affinity. In the reactions which we have de- 
scribed, residual affinity or auxiliary va- 
lence powers in the sense of Werner’s theory 
play a decisive rdle. The selective character 
of thia^chemical reaction is probably based on 
them alone. Also, I believe that the reduction 
of nitsfcte to nitrite by light is introduced by 
the taking up of energy and the consequent 
activation of the auxiliary valence powers of 
the xftttrate oxygen atom and of the oxygen of 
the *4ter; the subsequent processes are re- 
actions which can take place in the dark. In 
the case of the reduction of alkali nitrates 
with ferrous hydroxide peroxide, the energy 
is transmitted to the nitrate molecule by the 


strongly magnetic peroxide compound, with the 
splitting off of an oxygen molecule. The fur- 
ther reduction of alkali nitrite or nitrosyl to 
ammonia is doubtless brought about by nascent 
hydrogen formed by the decomposition of 
water molecules in the inner sphere through 
the action of the central iron atom in the 
peroxide compound. 

From the preceding discussion it is apparent 
that many reactions are brought about by the 
fertilization of the iron molecule by molecular 
oxygen; there is, I believe, considerable evi- 
dence that the magnetic properties of the per- 
oxide are in direct relation to its great chem- 
ical reactivity. It is worthy of note that com- 
plex ferric compounds are easily transformed 
into ferrous compounds by the influence of 
light or by hydrogen peroxide and thus are 
continually brought back into a reactive form 
which has the power of taking up oxygen. The 
well-known example is the reduction of potas- 
sium ferricyanide to ferrous compounds. 

From neutral potassium ferrocyanide an al- 
kali m compound is formed on exposure to sun- 
light for a period of a few seconds; on fur- 
ther illumination in the presence of air there 
results, besides free ferrous ions, an extremely 
reactive complex ferrous compound (potassium 
pentaeyano-aquo-ferroate) 


0*2 



which links oxygen, nitric oxide or carbon mon- 
oxide to the central iron atom, just as haemo- 
globin does. In air potassium pentaeyano- 
aquo-ferroate absorbs and carries oxygen. 
Also in this case the oxidation of the oxi- 
dizable substances present takes place only 
when these substances are first linked co- 
ordinately in the inner sphere of the iron salt 
and, therefore, we are again dealing with a 
case of selective oxidation. Potassium penta- 
cyano-peroxo-ferroate 



behaves like an iron catalyst and its action as 
an oxygen carrier and activator and as an ac- 
tivator of inorganic and organic compounds 
which show affinity to iron I should like to 
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designate as the origin of respiration. The 
entrance of certain groups, in this case five 
cyanide groups, into the inner sphere of the 
iron nucleus, raises the power of the ferrous 
ion to absorb oxygen from the air. Especially 
interesting is the fact, observed by Miss Pfaltz 
and myself, that one reactive auxiliary valency 
of the iron nucleus can be made inactive by 
equivalent amounts of potassium cyanide, ar- 
senic trioxide, carbon monoxide, or other blood 
poisons. 

These purely chemical experiments har- 
monize with experiments of Jacques Loeb and 
of O. Warburg. 

In 1906 Jacques Loeb expressed the view 
that the essential feature (or possibly one of 
the essential features) of the process pf fer- 
tilization was the increase of the rate of oxida- 
tions in the egg and that this increase was 
caused by the membrane formation alone. 
These conclusions have been confirmed by the 
measurements of 0. Warburg as well as those 
of Loeb and Wasteneys, both showing that the 
alteration or cytolysis of the cortical layer of 
the eggs is in some way connected with the 
increased rate of oxidations. 0. Warburg has 
further shown that the oxidations in the sea 
urchin egg are due to a catalytic process in 
which iron acts as a catalyzer. The active iron 
ions of egg cells or of algae can be made in- 
active by equivalent amounts of hydrocyanic 
acid, thereby causing respiration and nitrate 
assimilation to cease. 

A neutral, unreactive aqueous solution of 
potassium ferrocyanide, which is quite stable 
in the dark, is extremely sensitive to light. 
The most important rays are those of long 
wave lengths, such as the bluish-yellow and red 
of daylight. These bring about the formation 
of an alkaline aquo base, as has been shown 
by L. W. Bass and myself. The reduction of 
alkali nitrates, on the other hand, is brought 
about only by light of short wave lengths, the 
ultra-violet and violet rays. In sunlight, dur- 
ing the summer, these rays are present in con- 
siderable quantities and the reduction of alka- 
linitrate to nitrite can be brought about in a 
short time if the oxygen which is split off is 
taken care of chemically, a process which may 
be brought about by addition of complex fer- 
rous salts such as potassium ferrocyanide. The 


photochemical reaction KNOs MNOs + 0 
is thus accelerated by very small quantities of 
complex ferrous salts, a fact which was not 
known up to this time. 

Let us now turn our attention to a com- 
pound which has not yet been isolated, but 
which is formed as a labile intermediate pro- 
duct in the reduction of nitrates with light 
energy or with ferrous hydroxide and oxygen. 
This compound is potassium nitrosyl K(NO), 
which was first described by A. Angeli in the 
so-called Angeli Balt 

NOK 

NOOK 

Potassium nitrosyl reacts extremely readily 
with aldehydes with the formation of hydrox- 
amic acids 

/NOH 

R . 0 

\OH 

In this reaction it forms an intermediate prod- 
uct, as I found with Coert, which is an addi- 
tion product of potassium nitrosyl to the alde- 
hyde group, entirely analogous in composition 
to the product formed when hydrocyanic acid 
adds to an aldehyde with the formation of a 
eyanhvdrin. This labile addition product is 
nitroso-metbyl alcohol, if formaldehyde and ni- 
trosyi react together 

/OH 

H 2 : C 

\NO 

The stable product of the reaction, however, 
is formhydroxamic acid, which by itself is quite 
stable in the dark, but in light partially re- 
arranges into aci-nitro methane. 



By longer exposure to light various products 
result, among them methylamine. By color re- 
actions it can be shown that the first product 
of the reduction of formhydroxamic acid by 
light energy is formaldoxime, which on fur- 
ther illumination suffers a partial Beckman re- 
arrangement with the formation of formamide. 
Another part decomposes into hydrocyanic add 
and water. Fomaldoxime, which I found as 
one of the volatile constituents of cholera pep- 
tone culture, is doubtless a substance of physio- 
logies! importance. With trivalent iron it 
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(OHM very characteristic deep-red complex 
jalta, which in light are transformed rapidly 
into oolorkss salts with bivalent iron. 

Anhydrous form&ldoxime polymerizes read- 
ily to a trimolecular form. In the dark in 
aqueous eolation it is comparatively stable. 
In weakly alkaline solution or on exposure to 
light* however, there results a rearrangement 
of the atoms with the formation of an extreme- 
ly labile intermediate product which links 
chemically to other formaldehyde molecules; 
compounds are thus formed which contain 
several carbon and nitrogen atoms linked to- 
gether. In sunlight from formaldoxime and 
formaldehyde are formed cyclic nitrogen com- 
pounds which contain pyridine and pyrrol 
rings and which give the typical alkaloid re- 
actions. Aeetaldoxime behaves in an entire- 
ly analogous manner. In the spring of 1914 
I exposed to sunlight on the roof of the Schatz- 
alpsanatorium in Davos, in sealed glass flasks, 
a large quantity of aeetaldoxime solution con- 
taining aqueous formaldehyde; the mixture 
formed a dear mobile liquid. One year later 
the flask contained, in place of the mobile 
liquid, a thick dark brown syrup which I did 
not have the opportunity to investigate further. 

Nitromethane also behaves in a manner en- 
tirely similar to formaldoxime, since in weakly 
alkaline solution or under the influence of light 
it possesses the property of linking formal- 
dehyde molecules chemically. In the case of 
nitromethane an intermediate product is 
known, namely, isonitrobutylglycerine, which 
Henry obtained from nitromethane and formal- 
dehyde on the addition of traces of an alkali 
salt I observed that the same compound re- 
sults when nitromethane and formaldehyde in 
aqueous solution are exposed to the light from 
a mercury lamp. The formation of iso-nitro- 
bufcylglyeerine proves again that compounds of 
the type of aci-nitrome thane, formhydroxamic 
add or aliphatic aldoximes react with formal- 
dehyde readily to form compounds with a 
larger number of carbon atoms, a fact which 
is of particular importance in the formation 
of organic compounds from inorganic. The 
connection between the formation of iso-nitro- 
butyl glycerine and dihydroxyacetone oxime 
with compounds such as alanine, serine, etc., 
will only be indicated. The formation of com- 
pounds of this type from inorganic substances 


and light has not yet been realized experimen- 
tally. The fact should be mentioned that a 
short exposure of formhydroxamic acid in the 
presence of traces of iron to mercury light, 
or a long exposure to mercury light of a mix- 
ture of potassium nitrite, carbon monoxide 
gas and traces of ferric chloride gives a water 
solution containing amino nitrogen which forms 
dyestuffs with triketo-hydrindin hydrate, just 
as amino acids do. The completion of this 
work was interrupted by the war, and because 
of other circumstances can not be taken up at 
the present time. Recently E. C. C. Baly has 
repeated and extended my investigations and 
has confirmed all the results with regard to 
the formation of formhydroxamic acid, methyl- 
amine, alkaloids and a-amino acids. 

By illumination of alkali nitrates with day- 
light in the presence of formaldehyde gases 
are formed which in their qualitative com- 
position agree with the gases formed by soil 
bacteria. They are chiefly nitrous oxide, hy- 
drogen, nitrogen, oxygen, carbon dioxide, car- 
bon monoxide, traces of nitric oxide and hy- 
drocyanic acid. The formation of formhydrox- 
amic acid and of formaldoxime by the reduc- 
tion of nitrates with oxygen in the presence 
of iron salts [Pe(HC03)a] has been carried 
out by the writer experimentally. There is 
direet connection between the formation of 
these compounds and the formation of the 
aforementioned gases. The fact that soil bac- 
teria (cholera bacilli also belong to this class) 
form the same gases which result from the 
reduction of nitrates in the presence of formal- 
dehyde in sunlight, and the indication that 
formaldoxime is a product of bacterial activity 
and the photochemical reduction of nitrates 
with formaldehyde or with oxygen and iron 
lead to the conclusion that the chemical reduc- 
tion processes in both cases are the same or 
are very similar. The bacteria, which do not 
need light, most probably use the energy of 
the iron peroxide in order to make nitrates 
available fa* building up proteins. It would 
be of the greatest interest to investigate 
whether nitrous oxide or nitrogen, with the 
help of complex iron salts and oxygen, can 
be (inked in the inner sphere and thereby ac- 
tivated. Such experiments would lead to the 
still unsolved problems of the assimilation of 
free nitrogen by bacteria. I consider it to be 
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possible that many soil bacteria and also green 
leaves utilise nitrous oxide for nitrogen nutri- 
tion and, just as they absorb carbon dioxide, 
they absorb this gas and assimilate it from 
the air, where, as I found, it is formed con- 
tinuously by the action of sunlight on nitro- 
gen and oxygen. Nitrous oxide resembles car- 
bon dioxide in its physical properties; accord- 
ing to Langmuir they are isosteric and iso- 
electric molecules. Experiments in the dark 
and in light with green plants and with soil 
bacteria exposed to an atmosphere of nitrous 
oxide br nitrogen, in combination with purely 
chemical experiments on the reaction of nitrous 
oxide with iron salts, should make it possible 
to obtain a better knowledge of the problem 
of nitrogen assimilation. 

I shall now say just a few words on the 
reduction of carbon dioxide by light. 

I believe that we are still far from the re- 
duction, in vitro, of carbon dioxide to formal- 
dehyde in large quantities by sunlight. The 
reduction of bicarbonates with mercury light 
gives only very small quantities of formalde- 
hyde 6r sugar and it is questionable whether 
this process can be placed in parallel with the 
photochemical reduction of carbon dioxide in 
green plants. 

It is quite different if the origin of the for- 
mation of organic compounds from inorganic 
is considered. Through exposure to intense 
ultra violet rays of very short wave length 
(a r= 200^), such as one finds, for example, 
even at the altitude of the Monte Rosa peak, 
or by the influence of silent electric discharges, 
it has been shown that carbon dioxide is re- 
duced to formaldehyde, and it is possible that 
this substance reacts with nitrous oxide formed 
from atmospheric nitrogen and oxygen to yield 
formhydroxamic acid. The synthesis of form- 
hydroxaxnio acid from nitrous oxide and for- 
maldehyde by exposure to sunlight has been 
carried out by the writer at the Mosso In- 
stitute on the Capanna Margheritta (4,600 m). 
There is as yet no basis for assuming that the 
formation of formaldehyde from carbon di- 
oxide of the air and sunlight can be carried 
out at sea level without the aid of chlorophyll. 

The formation of organic nitrogen contain- 
ing substances from inorganic with the aid of 


light energy is, as you see, golfed 
tally, and the methods which have wen need 
lead to the assumption that organic 
found in nature may possibly be fohned from 
air and light in the same or a similar m&trner. 
However, I am far from expressing the opinion 
that, in bacteria or in green plants, the syn- 
thesis of simple carbon and nitrogen contain- 
ing compounds which I have outfitted above 
is the correct one. E, C. C. Baly, who hat re- 
peated and extended my experiments, goes 
very far in his conclusions. For ekainple, he 
writes the following sentence: “Thttte is no 
doubt that formhydroxamic acid marks the first 
step in the phyto synthesis of the nitrogen 
compounds found in the plant.’* He pro pose s 
a table in which he begins with cafbdh dioxide 
and potassium nitrate and ends with proteins. 

I believe that the further investigation Of 
the synthesis of organic from inorganic com- 
pounds by light will lead to many inte&stihg 
results, but the exact experimentation with the 
isolation and analysis of the intermediate prod- 
ucts, will require very great care an the part 
of the investigator. In sunlight at sea level 
most light reactions proceed extrerimly slovdy 
and the secret of how green plants build up 
their protein from inorganic substahbes with 
the help of daylight will probably be unsolved 
for a long time. 
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DINOSAURS AND COAL IN THE RED 
DEER COUNTRY, ALBERTA. 
CANADA 1 

Ik the spring of 1884 I received instructions 
from the director of the Geological Survey of 
Canada to make a geological examination of 
the country between the Bow and Saskatche- 
wan Rivers in what is now the province of Al- 
berta. The area lay in a general way between 
north latitudes 51°, 30' and 54% and longitudes 
110* and 115° west of Greenwich, embracing 
an area of about 45,000 square miles. This 
am covers the part of the valley of Red Deer 
River which has since proved to be the richest 
oeUeefcixig ground for Dinosaur ian hones in the 
world, and therefore a short account of their 
discovery may be of interest. 

That western country was just beginning to 
be opened up. The Canadian Pacific Railway 
was built from Montreal to the Rocky Moun- 
tains, but it had not been connected through 
British Columbia to the shores of the Pacific, 
The townsite of Calgary had been decided on, 
but as yet the town consisted only of a few 
scattered houses, stores and stables in the vi- 
cinity of the railway station. A cable ferry, 
operated by current, made the crossing of the 
Bow River possible. 

The ^Canadian government had adopted a 
regular system of survey for Manitoba and the 
North West Territory, consisting of meridian 
lines, run every fourth degree of longitude, be- 
tween which base lines, nearly parallel to lines 
of latitude, were to be surveyed about twenty 
four miles apart. Between these base lines 
township boundaries were to be surveyed form- 
ing blocks six miles square, after which the in- 
cluded townships were to be subdivided into 
sections each a mile square. The surveys on 
this system had been begun, some of the base 
lines, as well as some of the township bounda- 
ries had been run, but no comprehensive maps 
httd been prepared, and the maps with which 
I Was furnished were based on a map made in 
1813 by David Thompson, the old astronomer, 
surveyor and fur-trading partner in the North- 
West Company, with additions by Palliser 
and Hector in 1857 to 1860. It was therefore 

1 Read before Section of Geology of the Ameri- 
can Association for the Advancement of Science 
oh December 27, 1922. 


necessary for me while making geological in 
vestigations to do my own geographical sur- 
veys. 

On the 12th of May 1 left Ottawa and on 
tlwj 24th arrived at Calgary and proceeded to 
secure an outfit, the main items of which con- 
sisted of a wagon and backboard, four or five 
horses, a canvas boat, tents, blankets and such 
like equipment. Rifles and shotguns must not 
be forgotten, for it was necessary for us to 
augment our food supply from the wild game 
of the country. In fact the expeditions of Dr. 
Dawson, Mr. McConnell and myself were at 
the time sometimes facetiously referred to in 
Ottawa as Geological Cavalry . My surveying 
instruments consisted of prismatic compass, 
odometer, to be attached to the wheel of the 
buokbo&rd, tape line, watch, aneroid, sex- 
tant and artificial horizon. 

To drive the team, pitch camp, do the cook- 
ing, etc., three men were engaged, two of them 
being halfbreeds and brothers named Mathew 
and Joseph Cook, and the other named Fitz- 
patrick, who had been in the American army in 
the west. Later in the year Mulligan and 
Gough wore engaged to take the places of 
the Cooks. 

In 1883, I had acted as assistant to Dr. 
G. M. Dawson on his geological survey of the 
Ilocky Mountains and their eastern foot-hills, 
between the 49th parallel of latitude and the 
Bow River, but this was my first experience as 
the independent head of a geological survey 
party, and as we crossed the ferry on May 
30th and drove out over the apparently limit- 
less grass-covered plains, I could realize some- 
thing of the feeling of the young mariner who 
wishes to sail his ship within sight of shore 
father than strike out across the boundless 
ocean. At that time the whole country was a 
vast solitude, and one would travel for weeks 
at a time without seeing any white man, or in 
fact any human being. 

After four days driving northward we ar- 
rived at the Red Deer River about eight miles, 
measured in a straight line, above the mouth 
of Paskapoo or Blind Man River. Red Deer 
River itself runs through the middle of the area 
which we were to explore, and consequently I 
thought it advisable to see it first in order to 
obtain a general impression of the work that 
was before me. Here sending two men with 
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the horses, backboard and wagon to meet us 
at the mouth of Rosebud Creek, 120 miles 
farther down the stream, Mathew Cook and I 
took the canvas canoe and started down the 
river itself, keeping a rapid survey as we went. 
At the mouth of Blind Man River the brown 
sandstones of what I afterwards called tho 
Pascapoo formation at the base of the Tertiary 
are very well exposed, while farther down the 
stream the white and light gray clayey sand- 
stones, with coal seams, of what I afterwards 
called the Edmonton formation, at tho top of 
the Cretaceous, compose tho banks. 

On June % after having spent a long and 
hot summer morning on the river, estimating 
the thickness of the various beds in the upper 
part of the Edmonton series, and endeavor- 
ing to correlate them one with another in the 
succession of cliffs as we passed down the 
stream, and their relation to two coal seams 
that could be detected now and then, Mathew 
Cook and I stopped for lunch on the east 
bank of the river under the shade of some cot- 
tonwoods, just south of north latitude 52°, in 
what is now section 11, township 35, range 21, 
west of the fourth Meridian. After lunch I 
walked eastward for three-quarters of a mile 
across the valley and climbed its eastern side. 
At an elevation of about 200 feet alxjve the 
river, scattered among a large number of nod- 
ules and irregular masses of brown ironstone 
which formed conspicuous objects on the hill- 
sides of white sandstone, I found and made a 
small collection of Dinosaurian bones, being 
the first of such bones found or collected in the 
valley of Red Deer River. 

Next day ive stopped for lunch beside the 
river where the steep sandstone banks of the 
valley are 300 feet high. Here Dinosaurian 
bones were again found to be abundant, and it 
was here that , five years later, Mr. T. C. Wes- 
ton, the collector of the Geological Survey of 
Canada, found the second skull of Drypto- 
aaurus incrawatus. 

From there downwards similar bones were 
noticed in a number of places, being especially 
abundant on the steep hillsides east of the river, 
a short distance above the mouth of Knee Hills 
Creek. 

On June 12, while passing the site of the 
present town of Drumheller, where now 
1,000,000 tons of coal are annually mined; 
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I landed on the north side of the 
examined and measured the seams outarapping 
there, and took a sample from the ouier op of 
the thickest seam. As far as I know that was 
the first time that these coal seams had been 
examined. In all probability ooal is no wti* 
most important product of that district totbe 
people living on the plains, but 
the Red Deer valley is better known 
the world for its Dinosaurs than for its ooaL 

After completing our canoe trip on the Bad 
Deer River, we took the horses and drove in 
a wide circle, first eastward and then northward 
and northwestward to Edmonton, and thin 
southward back to Calgary to refit and replen- 
ish our supplies. One evening, during the 
course of this journey we rode up to within 
a hundred yards of a herd of about twenty 
buffalo, probably one of the last herds of wild 
buffalo to come north into Canadian territory. 

On July 22, we again left Calgary, and 
this time we first went westward up along the 
north side of Bow River into the foot-hill* «£ 
the Rockies, thence we tinned northeastward 
along the edge of the wooded country to the 
headwaters of Rosebud River, and thence we 
followed the banks of that river to its mouth 
in the Red Deer Valley, five miles below the 
site of the present town of Drumheller. On 
August 8, one of the last days of this trip, 
the axle of the wagon broke, and we ware 
obliged to replace it by one hewn out of a 
green spruce tree. This served our purpose 
for a while, but we were always faced with 
the uncertainty of how long it would last, and 
the .certainty that it would not last very long. 

On August 11 we turned northward from 
Rosebud creek on an old Indian or h&lfbreed 
trail across the prairie. Following this fix 
twelve miles we descended into the deep gorge- 
like valley of Knee Hills Creek, which we 
reached two and a half miles above its mouth, 
and a short distance below the mouth of Horse- 
shoe Canyon, which joins the valley from Hie 
south. It was probably a mile or two below 
the station or siding of Gatine on the Drum- 
heller branch of the Canadian Pacific Railway. 
The creek is about twenty-five feet wide rid 
eighteen inches deep. We camped thatnight 
on a beautiful green sheltered fiat with ^ood, 
water and grass in abundance to provide for 
the needs of ourselves and our horses. Ataud 
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near the bottom of the bank were fine large 
poplar trees, with a few spruce, while Service 
or Saskatoon berries and cherries were growing 
in great abundance. The banks of the valley 
were rocky, delighting the heart of the geolo- 
gist who was sated with the undulating grassy 
plains, but it was too late to examine them that 
night 

The next day, however, I walked up the bank 
close to camp, and at an elevation of between 
forty and eighty feet above the creek found a 
number of Dinosaurian bones in an excellent 
state of preservation, though very brittle. 
Moat of them were heavy and massive, such as 
those of the limbs, etc., but among these was 
a large and fairly perfect head of Laelaps 
(Dryptosaurus) incrassatus, a gigantic carni- 
vore. We spent the afternoon excavating 
these bones from the rock, but unfortunately 
we had no appliances but axes and small geo- 
logical hammers. We worked with all the care 
that the tools and the time at our disposal 
would allow, but in spite of all we could do 
some of the bones, teeth, etc., were broken. 
Then after we had managed to get them out 
of the rock, we had no proper means of pack- 
ing them, and no boxes but the wagon box to 
put them in. However, we got together the 
skull and some of the best of the leg and other 
bones and then found that we had a heavier 
load than we were able to carry with us. We 
were theretoe obliged to leave a small pile of 
bones at the bottom of the bank just north of 
the creek, on the chance that we might be able 
to pick them up at a later date, which fortu- 
nately we were able to do two months after- 
wards when returning from another expedition. 
After completing this work, and packing up our 
precious collection as well as we could, we 
started in a eold drizzling rain on our way to 
Calgary. First we were obliged to climb up 
to the top of the bank of the valley and it was 
so steep that with three horses we were not 
able to haul up much more than the empty 
wagon, while the fossil bones that we were able 
to take with us were packed up to the top of 
the bank on the backs of the horses. 

Our journey to Calgary took us a week, for 
we were obliged to drive slowly and carefully, 
both on account of having the poor spruce axle 
in the wagon and because we were anxious not 
to jar the brittle Dinosaurian bones any more 


t han necessary, though the riding could not be 
made very easy, since our course for the most 
of the way was over the rough unbroken prairie, 
and not on a road or trail* Our regular geo- 
logical survey of the country passed through 
was also carried on as usual, for an exploring 
geologist rarely ever has the opportunity of 
seeing a particular place or tract of country 
twice. This survey included an examination 
of the banks of the valley of Knee Hills Creek 
from our Dinosaur camp upwards, £ot they 
furnish an excellent series of sections of the 
Edmonton and lower Pascapoo rocks. While 
making this examination of the valley, and 
when at a point about five miles above Dino- 
saur camp, we found one end of a large limb 
bone, the piece preserved being twenty-six inch- 
es long, four and a quarter inches across the 
middle of the shaft, and eight and one half 
inches across the end or head. 

At Calgary the bones were packed in boxes 
And shipped to the director of the Geological 
Survey in Ottawa, whence they were sent to 
Professor Cope in Philadelphia for examina- 
tion and description. The skull, along with 
another similar one obtained by Mr. T. C. 
Weston in 1889, who was sent out on my sug- 
gestion and solicitation by the director of the 
Geological Survey of Canada, for the especial 
purpose of collecting Dinosaurian bones in the 
same vicinity, was described by Professor Cope, 
and afterwards with illustrations by Mr. L. M. 
Lambe, but the other bones were probably not 
sufficiently perfect for identification, and as 
far as I know have never been described. 

After the collection was shipped, I started 
back with the little party of men and horses 
to continue the exploration of the district al- 
lotted to me. 

J. B. Tybkell 


EXPLOSIVE ERUPTIONS OF 
KILAUEA 

Owiko to the spectacular character of the 
fire fountains of Kilauea, but little attention 
seems to have been given to the evidences of 
explosive eruptions of the genuine Yesuvian 
type, and this volcano has become known for 
quiet, well-ordered activity. Some recent field 
studies of the writer indicate that there are 
evidences of four explosive eruptions, prob- 
ably separated by considerable time intervals, 
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two of the centers of activity being in the 
northern and two in the southern sections of 
the great crater* The fire pit of Halemaumau 
seems to serve a a a safety valve for the escape 
of the gases held in solution by the molten 
lava, but when this pit freezes over and these 
gases accumulate, sufficient pressure beneath 
the crust is violently shattered and the more 
or less comminuted fragments and effervescing 
lava are hurled into the atmosphere. The 
coarser blocks and bombs settle first and for 
the most part nearer the vent, while the finer 
fragments making up the gravel, lapilli, sand 
and dust are deposited in succession, giving 
rise to a more or less well-defined stratifica- 
tion as viewed in vertical section. If the wind 
is active at the time of the eruption, the light- 
er and finer materials will be drifted to con- 
siderable distances and each stratum will show 
the heavier and coarser material toward the 
vent, passing radially into the lighter and 
finer deposits, thinning more or less gradually 
and finally becoming indistinguishable from 
the snbjacent deposits. 

In addition to the four above mentioned ex- 
plosive eruptions there is evidence of a fifth 
of very minor character supplied by witnesses 
who furnished the earliest written descriptions 
of this volcano (Ellis, Loomis, Stewart, 1823- 
1826). The activity seems to have culminated 
in 1826 about the time of the visit of Lord 
Byron, when ‘‘red-hot stones, cinders and ashes 
were also propelled to a great height with im- 
mense violence.” The records since this date 
indicate no such explosive activity, but a well- 
ing up of the molten lava, accompanied often 
by much vigorous fountaining and ending in 
an overflow over the floor of the great crater 
(1844, 1849, 1868, 1918 and 1921), an escape 
into adjacent minor craters (1832, 1922), an 
outbreak through fissures in the sides of the 
Kilauean mass (3840, 1868) above sea level 
or as a submarine flow as apparently occurred 
in 1849 and 1884. Only once in the entire 
history of the volcano has it been known to 
overflow the rim of its crater and this to only 
a trifling extent as recently as March, 1921. 

The first of the aeries of explosive eruptions 
of which we have any present evidence took 
place so long ago that nearly 500 feet of suc- 
cessive lava flows overlie the stratum of frag- 


mental matter ejected at the time. Judging 
from the present slow rate of pericentric Out- 
pourings and the small average thickness of 
these overlying layers, this would call for a 
great period of time as measured in years. 
But conditions may be readily imagined under 
which this time would be greatly reduced. 
This eruption began apparently with the ejec- 
tion of dust and sand and was followed by 
lapilli, some bombs and large and small blocks. 
No trace was found of the dumb-bell or In- 
dian-club droplets or of that peculiarly light 
form of pumice known locally as “limu,” or 
the “thread lace scoria” of Dana. This stra- 
tum is to be seen only in the northwest quad- 
rant of the crater wall, and in the last few 
years much of it has been covered by recent 
outpourings from Halemaumau. Between this 
first of which we have record and the above 
mentioned fifth, which left nothing of a recog- 
nizable nature, we find evidence of three other 
violent eruptions. 

The number four of the series was the local- 
ly well-known eruption of 1789-90 which an- 
nihilated a division of Keoua’s army bivouac- 
ing in the vicinity. Native eye witnesses re- 
ported that the eruption was preceded by vio- 
lent earthquake shocks, terrific thunder and 
lightning, when a dense cloud of darkness 
rose from the crater and enveloped the entire 
region. Showers of sand and cinders soon be- 
gan to fall and these were followed by coarser 
fragments, some of which were glowing and 
occasionally bursting with loud report The 
deposit from this eruption was concentrated 
mainly about the southeastern quadrant of the 
crater and appears to have not come from 
Halemaumau, but from somewhat nearer the 
center of the main crater. The maximum 
thickness observed was about 12 feet, and the 
deposit contains little dust and sand, consist- 
ing in the main of unconsolidated material 
which would ordinarily pass as gravel. The 
direction of the wind seems to have been main- 
ly from the northwest, Anally shifting around 
to the northeast, and carrying south-westward 
quantities of limu. Bombs ranging from the 
size of unhulled walnuts to the size of a head 
are found rather abundantly, and the erup- 
tion ended apparently with a terrific shower 
of lava blocks which fell upon a crusted sur- 
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face which to this day retains the impact basins 
resulting from their fall. 

Lying unconformably beneath this relative^ 
ly recent material and separated from it by 
erosion surfaces and in some cases thin lava 
flows, we And the deposits of two apparently 
separate eruptions which we designate as sec- 
ond and third in the series. They were both 
characterized by the ejection of quantities of 
volcanic ash, concentrated about the northeast 
and southeast quadrants of the crater respec- 
tively and extending some three or four miles 
beyond the rim so far as appreciable deposits 
are concerned. The older of the two started 
with a small amount of fine ash and then with 
quantities of the thread-lace scoria of the most 
perfect type and a peculiar type of dumb- 
bell and Indian-club droplets; so far as known 
formed only at this time, probably because of 
some peculiar consistency of the magma. This 
deposit is that seen about the Volcano House 
and the roadway leading east and west. In 
the crater itself the deposit attains a thick- 
ness of twenty- five to thirty feet. Wherever 
observed the basal layer was found to carry 
more or less of the perfect type of thread - 
lace scoria, qmte readily distinguished under 
the magnifier from that ejected in 1789, as well 
as the recent samples collected by Jaggar from 
Mauna Loa. This eruption closed as did that 
of 1789 with the discharge of many volcanic 
blocks, large and small, directed mainly to the 
northwest for a distance of two to three miles 
from the rim. Superficial field observations 
indicate that these blocks have been longer ex- 
posed to the weather than have those of 1780, 
and that they bear a relationship to the dike 
material found in the adjacent crater wall. 

The deposits of the third eruption of the 
series are for the most part fine and very per- 
fectly stratified. Bombs and blocks are rare- 
ly seen and no limu or droplets characterize 
the sections. The eruption began apparently 
with the ejection of a black sand, which fell 
upon a weathered and rusted surface of pa- 
boohoe. This was followed by clouds of fine 
dust, attaining a maximum thickness about the 
southeastern quadrant of the crater of some 
forty-five feet. Along the extended minor, or 
east-west axis of the crater, these deposits over- 
lap those of the second eruption, if we are 
justified in attaching correlation value to the 


true thread-lace scoria. However, in the crater 
they are much more firmly indurated than the 
latter, through the action of steam and other 
gases and hence have the appearance of great- 
er age. 

During certain stages of this eruption, as 
well as that of the second and fourth in our 
series, rain drops falling through the hot, dust- 
laden atmosphere became completely charged 
with the fine dust, arranged in concentric shells 
and slightly cemented and dropped into the 
soft ash layer beneath without undergoing ap- 
preciable distortion. Some of these are still 
firm enough to be rolled along and segregated 
like pebbles by temporary rills. Similar 
bodies fell abundantly in the vicinity of Naples 
on the morning of April 8, 1906, Vesuvius 
being then in eruption (Bassani and Galdieri). 
Specimens from Kilauea were photographed 
by Perret in 1914 and referred to by Fried- 
lander under the term “pisolites.” Is there 
any serious objection to calling them fossil 
rain drops f During the closing stages of the 
second eruption these pellets grew to the size 
of one’s thumb, as in the case of ordinary hail 
stones, as suggested by Lane, and were slight- 
ly flattened by their fall or possibly manner 
of formation. To the west and northwest of 
the main crater, beyond the limits of the 
coarser debris, these remarkably preserved 
structures may be collected by the bushel. 

W. H. Sherzer 

Michigan State Normal College, 

Ypsilanti. Michigan 


SCIENTIFIC EVENTS 

THE PI MU EPSILON MATHEMATICAL 
FRATERNITY 

In these days of the extreme emphasis on 
and acclaim accorded to athletic prowess, it 
was but natural that scholars in their dif- 
ferent fields should establish honors and emolu- 
ments for the recognition of mature and suc- 
cessful scholars and for the encouragement of 
younger aspiring scholars that should chal- 
lenge, encourage and reward their intellectual 
prowess. Among such means of honor and 
encouragement are honorary national frater- 
nities in special fields of scholastic endeavor. 
The basis of membership in these fraternities 
is scholarship. 
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It is not surprising therefore that such a 
national fraternity has been established for 
mathematicians. This fraternity had its birth 
at Syracuse University. The Mathematical 
Club of Syracuse University was organized in 
1903. After it had had ten years of success- 
ful existence, it was entirely reorganized and 
became the first chapter of the Pi Mu Epsilon 
Mathematical Fraternity, which was founded 
at Syracuse University and incorporated on 
the twenty-fifth of May, 1914, at Albany, un- 
der the laws of the state of New York. “Pi 
Mu Epsilon is an academic fraternity in in- 
stitutions of university grade,” says the con- 
stitution. Its primary aim is the advancement 
of mathematics and scholarship. While its 
members are elected entirely on the basis of 
scholarship in mathematics and other subjects, 
it is not merely an honorary fraternity in that 
election to membership is all there is to it. It 
is a living, active, working fraternity of 
scholars, in which the members are actively 
engaged in study and research in the prepara- 
tion of papers in the field of mathematical 
science to be presented at its regular meetings. 

The following classes are eligible to mem- 
bership in Pi Mu Epsilon: Any one whose 
work in the mathematical sciences is distin- 
guished; members of the mathematical faculty; 
major and minor graduate students of math- 
ematics; any former graduate whose work in 
mathematics was or is distinguished; major 
and minor undergraduate students of math- 
ematics who attain the standard of scholarship 
set by the fraternity for eligibility to member- 
ship of such undergraduates. 

One of the features of the fraternity’s ac- 
tivity is the preparation on the part of each 
chapter of a circular letter to be sent to all 
the chapters at least once a year, and contain- 
ing items of interest concerning its work and 
programs and list of officers, in order that, 
according to the constitution, “the chapters 
may realize the benefits of that fraternal inter- 
action and stimulus, which was one of the 
reasons for founding the fraternity.” 

The fraternity now has six chapters, in the 
order of their installation, at Syracuse Univer- 
sity, Ohio State University, University of 
Pennsylvania, University of Missouri, Univer- 
sity of Alabama, Iowa State College of Agri- 
culture and Mechanic Arts. 


The national officers of the fraternity are: 
Director general , Professor E. D. Roe, Jr., 
Syracuse University; vice-director general, Mr. 
William V. Houston, Ohio State University; 
secretary general, Professor Warren G. Bul- 
lard, Syracuse University; treasurer general , 
Miss Louisa S. Lots:, University of Pennsyl- 
vania; librarian general, Miss Mabel G. Kess- 
ler, University of Pennsylvania. 

E. D. Roe, Je. 

THE ARNOLD ARBORETUM OF THE HAR- 
VARD UNIVERSITY 

The committee appointed by the Board of 
Overseers of Harvard College to visit the Ar- 
nold Arboretum has issued the following state- 
ment: 

The arboretum was established fifty years ago 
as the university's museum to increase the knowl- 
edge of trees and shrubs, of which it has now 
the largest living collection in America, sup- 
plemented by a great herbarium and library, and 
is everywhere recognized as the most important 
institution of its kind in the world, and also as 
one of the most beautiful of all public gardens. 
For forty years it has been the most active and 
successful of the agencies for the discovery and 
study of new trees and shrubs; and to-day it is 
a great national institution of world-wide use- 
fulness and reputation, to whose initiative and 
example the parks and gardens of America owe 
much of their beauty. 

The arboretum has outgrown its endowment, 
which produces only $40,000 a year, and to meet 
the deficits of income the director has been 
obliged for a long time personally to raise every 
year from forty to fifty thousand dollars, which 
have been given usually by not over one hundred 
and twenty persons chiefly living in Greater Bos- 
ton. A still larger income will be required if 
the arboretum is to broaden its influence and 
maintain its position. Professor Charles 8. Sar- 
gent has been director of the arboretum for fifty 
years, and it is time that he should be relieved 
of this burden of money-raising. 

A national institution is entitled to national 
support. Will you not contribute $10 or such 
larger sum as you feel able to give for the work 
of the arboretum I Every contributor will re- 
ceive in return the arboretum 's Bulletins of 
Popular Information , containing information 
about all new and interesting plants, the illus- 
trated guide to the arboretum, if desired, and any 
assistance and advice about his own plants that 
can be furnished by correspondence. 
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The visiting committee consists of Roger 
Wolcott, William C. Endicott, Theodore A. 
Havemeyer, Mrs. L. A. Frothingham, Charles 
L. Hutchinson, Richard T. Crane, Jr., Henry 
F. duPont, Galen L. Stone, Henry S. Hun- 
newell, Albert C. Burrage, John E. Thayer, 
Mrs. Harold I. Pratt and Henry H. Richard- 
son. 

THE ELECTRON IN CHEMISTRY 

Sir Joseph Thomson gave a course of five 
lectures on “The electron in chemistry” before 
the Franklin Institute, Philadelphia, during the 
week of April 9. The topics treated were as 
follows : 

Lecture 1: The atomic theory had little ef- 
fect on the progress of chemistry as long as 
nothing was known about the structure of the 
atom. The discovery of the electron showed 
that atoms have a structure and gave a clue 
to its character. The arrangement of the elec- 
trons in the atom. Number of electrons in the 
atom. Electronic isomers. Active nitrogen. 
Instability of configuration when electrons are 
too crowded. Eight the maximum number of 
electrons which can be on the outer layer of 
an uncharged atom. This result involves a 
periodicity in the properties of the atoms of 
the different elements, such as is expressed by 
Mendeleef. Periodic law. Valency. The size 
of atoms. Specific inductive capacity. Work 
required to abstract an electron from an atom. 
Methods for testing the configuration of elec- 
trons in an atom. 

Lecture 2 : The combination of atoms to form 
molecules. Physical interpretation of chemical 
“bonds.” Double bonds. Union of two similar 
atoms to form a molecule. Union of two or 
more dissimilar atoms. “Positive and negative” 
valencies. Arrangement of electrons in octets. 
Comparison with the results of the old valency 
rules. Stability of systems of octets. Insta- 
bility chains in octets in general. Stability of 
CHa chains. Polar molecules. Importance of 
these in chemical reactions. Problem of the 
water molecule. Arrangement of the electrons 
in chlorides, chlorates, perchlorates, carbonates, 
sulphates, sulphites, nitrates, nitrites. Connec- 
tion between the arrangement of the electrons 
and the acidic or basic properties of the com- 
pound. 

Lecture 3 : Mechanism of chemical combina- 


tion. Active molecules. Their occurrence in 
such reactions as the combination of hydrogen 
with chlorine or of oxygen with hydrogen. 
Afford a physical basis for Thiele’s theory of 
partial valencies. “Molecular compounds.” 
“Residual affinity.” Double salts. Electron 
theory gives a physical basis for Werner’s co- 
ordination theory. Mechanism of electrolytic 
dissociation. Structure of the ions in liquids. 
Catalytic action. Variable valency and homol- 
ogous elements. 

Lecture 4: Connection between variable 
valency and the magnetic properties of the 
elements. Magnetism of chemical compounds. 
Magnetism of oxygen. Diamagnetism affords 
a method of checking the configuration of the 
atom and the migration of the electrons in 
chemical combination. The electron theory of 
solids. General considerations. Calculation of 
the energy of a solid. 

Lecture 5: The calculation of the electron 
theory of the compressibility of the elements in 
a solid state. Critical periods of vibration for 
solids. Latent heat of evaporation* Com- 
pressibility. and specific inductive capacity of 
salts. The structure of metals, salts and in- 
sulators. Electrical conductivity of metals. 

PRESENTATION OF THE JOHN SCOTT 
MEDAL AWARDS 

The City of Philadelphia, through its board 
of directors of city trusts, made the annual 
presentation of the John Scott Medal Awards 
at a special meeting of the American Philo- 
sophical Society on the evening of April 10. 
The awards were as follows: 

To Sir Joseph Thomson, O.M., F.R.8., master of 
Trinity College, Cambridge, for his researches on 
the physics of the electron. 

To Francis William Aston, D.Sc., F.R.6., of 
Trinity College, Cambridge, for his development 
of the mass-spectrograph and his studies of iso- 
topes j to be received by his Excellency the 
British Ambassador or his representative, H. 0. 
Chilton. 

To C. Eijkman, M.D., of the University of 
Utrecht, for his researches on dietary diseases; 
to be received by His Excellency the Minister 
from the Netherlands. 

To Arthur Louis Day, Ph,D., Sc.D., director of 
the Geophysical Laboratory of the Carnegie In- 
stitution of Washington, for his researches on 
optical glass. 
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Dr. Hobart A. Hare represented the board. 
Responses were made by Sir Joseph Thomson, 
by Mr. H. C. Chilton on behalf of the British 
Ambassador for Professor Aston, by the Min- 
ister from the Netherlands for Professor Eijk- 
man, and by Dr. Day. 

The awards are made annually by the City 
of Philadelphia from the income of the John 
Seott fund upon recommendation of an ad- 
visory committee of five, consisting of repre- 
sentatives from the National Academy of 
Science, The American Philosophical Society 
and the University of Pennsylvania. The for- 
mer body is represented by William B. Scott, 
of Princeton; Theobald Smith, of Princeton, 
and Henry H. Donaldson, of the Wistar In- 
stitute, Philadelphia; the American Philosophi- 
cal Society by Samuel M. Vauclain, of Phila- 
delphia, and the University of Pennsylvania 
by Arthur W. Goodspeed, of Philadelphia. 


SCIENTIFIC NOTES AND NEWS 

Georg® Lincoln Goodale, professor of bot- 
any at Harvard University from 1873 until his 
retirement as professor emeritus in 1909, presi- 
dent of the American Association for the Ad- 
vancement of Science, died on April 12, in his 
eighty-fourth year. 

Alice Cunningham Fletcher, assistant eth- 
nologist of the Peabody Museum, Harvard Uni- 
versity since 1882 and the holder of the Thaw 
fellowship of the museum since 1891, has died, 
aged seventy-seven years. 

The University of Pennsylvania, at a special 
convocation on April 11, conferred the honorary 
degree of Doctor of Science on Sir Joseph 
Thomson, master of Trinity College, Sir Jo- 
seph, after concluding his lectures before the 
Franklin Institute, returned to Engand on 
April 14 on the Homeric . 

In the Paris Academy of Sciences M. Louis 
Gentil, professor of physical geography at the 
Sorbonne, has been elected to succeed the late 
M. Fav6. M. Gabriel Bertrand, professor of 
biological chemistry at the Sorbonne and the 
Pasteur Institute, has been elected to succeed 
the late Georges Lemoine. 

It is stated in Nature that the Mueller 
medal and fund have been awarded to 
Mr. J. H. Maiden, government botanist 


of New South Wales and director of the 
Botanic Gardens, Sydney, in recognition of his 
botanical work. The medal was founded in 
memory of the late Baron von Mueller, govern- 
ment botanist of Victoria, and is awarded at 
each meeting of the Australasian Association 
for the Advancement of Science which this 
year met at Wellington, New Zealand. 

Founders’ Medal of the Royal Geographical 
Society has been awarded to Knud Rasmussen, 
the Danish explorer, for his explorations and 
research in the Arctic in the last twenty-five 
years. 

The University of Manchester will confer its 
honorary doctorate of science on Professor Niels 
Bohr, Copenhagen; Professor F. G. Hopkins, 
Cambridge; and Mr. W. B. Worthington, pres- 
ident of the Institution of Civil Engineers, 
1921-1922. 

Dr. W. A. Murrill, supervisor of public in- 
struction at the New York Botanical Garden, 
with which he has been connected for 20 years, 
has been awarded a gold medal by the Holland 
Society of New York, for his distinguished ser- 
vice in the science of mycology. The presenta- 
tion took place at the meeting of the sooiety 
in the Hotel Astor on April 6, and was followed 
by an address by Dr. Murrill on "Fungi and 
their relation to forestry.” 

At the annual meeting of the Chemical So- 
ciety of Great Britain Professor W. P. Wynne, 
Firth professor of chemistry in the University 
of Sheffield and dean of the faculty of pure 
science, was elected president for the ensuing 
two years to succeed Sir James Walker, who 
addressed the meeting on "Symbols and formu- 
lae.” There were present Professor Henri Le 
Chatelier, representing la Sooi6t6 Chemique de 
France, and M. Paul Kestner, representing la 
Soci6t6 de Chimie Industrielle. 

A number of chemists of the Northeastern 
Section of the American Chemical Sooiety en- 
tertained at dinner on April 7, at the University 
Club, Boston, J. C. Irvine, principal and vice- 
chancellor, University of St. Andrews; F. G. 
Donnan, professor of physical chemistry, Uni- 
versity College, London; Th’e Svedberg, pro- 
fessor of physical chemistry, University of 
Upssala, and Professor E. €. Franklin, of 
Stanford University, president of the American 
Chemical Society. 
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Dr. Alice Hamilton, assistant professor of 
industrial medicine at Harvard University Med- 
ical School, Boston, was the principal speaker 
at the annual meeting and banquet of the Chica- 
go Tuberculosis Institute held in Chicago on 
March 26. 

Grants from the Gordon Wigan fund of the 
University of Cambridge have been made to 
Professor Punnett for plant-breeding experi- 
ments, to the Museum of Zoology for cases, to 
Professor Gardiner for a centrifuge and incu- 
bator, to Mr. Harker for sections of rocks, and 
to Professor Seward for sections of fossil 
plants. 

The British Secretary for Mines has ap- 
pointed Sir Frederick L. Nathan, Mr. J. D. 
Morgan, Mr. W. Rintoul and Professor R. Y. 
Wheeler to be a sub-committee of the Explosives 
in Mines Research Committee to carry out in- 
vestigations on the means employed for firing 
explosives. 

Colonel P. Kozloff, the Russian explorer of 
Inner Asia and holder of the Founder’s Medal 
of the Royal Geographical Society, is about to 
start on a three years’ expedition to Tibet and 
adjacent regions. 

Mr. G. H. Wilkins, the naturalist of the 
Quest, arrived in Melbourne in the middle of 
March to lead the British Museum exploration 
expedition which is to visit Northeast Australia 
and then New Guinea to study the flora and 
fauna. 

Mr. Neil M. Judd, curator of American 
archeology in the U. S. National Museum, will 
leave Washington May 1 to resume direction of 
the National Geographic Society’s expedition 
for the exploration of Pueblo Bonito, one of 
the largest aud best preserved prehistoric 
ruins in the southwestern United States. This 
exploration is now in its third year; it is ex- 
pected that the investigations will hhvc been 
concluded late in 1925. Mr. Judd’s stall this 
year will include assistants, and, as heretofore, 
experts will participate in the annual sympo- 
sium to be called at the close of the excavating 
season. A force of twenty Indians, both 
Navaho and Zuni, will be employed in the 
operations. 

Dr. Ellsworth Huntington, president of 


the Association of American Geographers and 
research associate in geography at Yale, has 
been granted a leave of absence from the uni- 
versity for the first term next year. He is 
leaving New Haven on May 22 for Japan and 
China, and will later go to northern Australia, 
where he will study tropical conditions. He will 
attend the Pan-Pacific Scientific Congress which 
will be held in Sydney and Melbourne, begin- 
ning August 13, and will then carry on his in- 
vestigations in the deserts of Australia. Be- 
fore returning to the United States at the end 
of the year for the meetings of the Association 
of American Geographers, Dr. Huntington will 
visit the East Indies and will study the ruins in 
Indo-China, comparing them with those in 
Guatemala. 

Dean Henry P. Talbot of the Massachu- 
setts Institute of Technology has been granted 
a leave of absence until next September. During 
his leave he expects to visit a number of col- 
leges including Princeton, University of Penn- 
sylvania, Johns Hopkins, University of Vir- 
ginia, Tulane University, Georgia School of 
Technology, Rice Institute, California Institute 
of Technology, University of California, Leland 
Stanford, University of Oregon, Reed College 
and University of Washington. Mrs. Talbot 
will accompany him. During his absence Har- 
old E. Lobdell, assistant dean, will act in his 
stead. 

Following the meeting of the American 
Chemical Society at New Haven Professor 
G. Brum, of the University of Milan, lectured 
on April 9 at Columbia University on “Theo- 
retical and practical rubber chemistry”; on 
April 12, before the Pittsburgh Section of the 
American Chemical Society, on “Italy’s part 
in chemical scientific development,” and on 
April 13, at Ohio State University on the same 
subject, 

Lafayette B. Mendel, professor of physio- 
logical chemistry at Yale, left New Haven on 
April 6 for the Pacific Coast As has already 
been reported in Science, he will deliver lec- 
tures at the University of California on the 
Hitchcock Foundation, his general subject be- 
ing “Nutrition”, and will also lecture at other 
places. He has leave of absence from Yale for 
the balance of the college year. 
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Da. W. D. Matthew, F. R. S., curator e£ 
the department of paleontology, American 
Museum of Natural History, delivered an ad- 
dress on March 10 at Toronto to the Royal 
Canadian Institute on the subject, “Ancestry 
of the horse and other geological records of 
evolution.” 

Dr. Milton J. Rosenau, professor of pre- 
ventive medicine and hygiene at Harvard Uni- 
versity, gave a lecture on March 12 before the 
Wisconsin Branch of the Society of American 
Bacteriologists on “Food poisoning.” This was 
followed by a dinner at which Dr. Rosenau 
spoke about his experiences in the famine dis- 
trict of Russia. 

Dr. A. J. Dempster lectured at the University 
of Iowa on March twenty- sixth on the subjects 
“Light emission in canal rays” and “Isotopes.”. 

Dr. Louis A. Bauer, director of the Depart- 
ment of Terrestrial Magnetism, gave on March 
31 an illustrated talk at the General Electric 
Company, Schenectady, N. Y., on “The present 
status of our knowledge regarding the con- 
stitution and causes of the earth's magnetic 
field.” He also gave a talk on “The earth's 
magnetism” at the General Electric Company, 
West Lynn, Massachusetts, on March 30. 

At the February meeting of the Research 
Club of the University of Vermont, Dr. M. B. 
Cummings, of the department of horticulture, 
addressed the club on “Sterility in plants.” 

Professor Walter B. Pillsbury, who has 
leave of absence as head of the department of 
psychology in the University of Michigan, has 
been lecturing at Montpelier, France, where he 
delivers a series of eighteen lectures. Profes- 
sor Pillsbury expects to lecture in Paris the lat- 
ter part of May. From Paris he will go to 
England. He will probably return to the 
university in time for the opening of the first 
semester next fall. 

Dr. Sven Hedin lectured on “The great des- 
ert of Asia” at Clark University on March 26. 
He has also been lecturing in Boston and other 
New England cities. 

T. Alexander Barns, explorer and author of 
“The Wonderland of the Eastern Congo,” has 
arrived in the United States to lecture on his 
experiences in the Congo and on the opportu- 


nities offered by that country. His first lee* 
tore was before the National Geographic So- 
ciety in Washington. 

Dr. A. H. Compton, head of the department 
of physics, Washington University, St. Louis, 
lectured before the graduate students in physics 
at the University of Iowa on April 4 and 5 on 
“Some problems in the study of X-rays” and 
“A quantum theory of X-ray scattering”. 

Dr. David Marine, of the Montefiore Hos- 
pital, New York city, will deliver the eighth 
Mellon lecture entitled “The importance of our 
knowledge of thyroid physiology in the control 
of thyroid diseases”, before an open meeting of 
the Society for Biological Research of the Med- 
ical School, University of Pittsburgh, on the 
evening of May 10, 1923. 

Dr. John Merle Coulter, of the University 
of Chicago, was the guest of the Scientific Club 
of the College of Wooster on April 4. He gave 
a public lecture under the auspices of the club 
on “Evolution and religion”. He also addressed 
the students of the botany department, giving 
them an interesting account of his experiences 
as botanist of the Hayden expedition in 1872, 
when it explored and mapped the geyser region 
of the Yellowstone. He also appeared before 
the staff of the Ohio Agricultural Experiment 
Station, speaking on “The botanical opportu- 
nity”. 

The following public lectures are being given 
this spring at the Brooklyn Botanic Garden: 
April 13, “Trees in nature and art,” Dr. A. F. 
Blakeslee, resident investigator in plant genet- 
ics, Station for Experimental Evolution, Cold 
Spring Harbor, L. I. April 20, “Forestry in 
the United States,” Professor Henry Solon 
Graves, dean, School of Forestry, Yale Uni- 
versity* April 27, ‘What's new in the garden,” 
Mr. Edward I. Farrington, editor of Horticul- 
ture , Boston, Mass. 

The death is announced on March 18 of Sir 
William Tborburn, emeritus professor of clini- 
eal surgery in the University of Manchester. 

Dr. James Gow, formerly headmaster of 
Westminster School, London, and author of 
“A short history of Greek mathematics” and 
of texts on the classics, died on February 16. 

Nature records the deaths of the Rev. Wil- 
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liam Wilks, formerly vicar of Shirley, Croy- 
don, known to scientific men for his work in 
horticulture, and of Sir Ernest Clarke, long 
secretary of the Royal Agricultural Society of 
England. 

By his will Professor Edward Emerson Bar- 
nard, for more than twenty-five years on the 
staff of the Yerkes Observatory, has bequeathed 
to the University of Chicago his astronomical 
books and to the observatory the medals that 
have been given him for astronomical work, as 
well as the small astronomical instruments now 
on exhibition in the observatory. To the uni- 
versity Professor Barnard has given his home 
and the grounds which belong to it which ad- 
join the grounds of the Yerkes Observatory, to 
honor the memory of his wife, Rhoda Calvert 
Barnard. Among the medals awarded to Pro- 
fessor Barnard for his work in practical as- 
tronomy are the Lalande, the Arago, and the 
Janssen gold medals from the French Academy 
of Sciences; the gold medal of the Royal As- 
tronomical Society of Great Britain; and the 
Bruce gold medal of the Astronomical Society 
of the Pacific. 

The tricentenary of the birth of Blaise Pascal 
occurs on June 19, and according to Nature 
preparations have been made for celebrations in 
France on July 8-9. The President of the 
French Republic will attend the meetings, the 
chief of which will be a commemoration gath- 
ering, to be addressed by the Minister of Public 
Instruction and other members of the French 
Academy. There will also be a meeting at the 
summit of the Puy de D6me, when a member of 
the Academy of Sciences will speak on the 
famous experiment carried out there, at Pas- 
cal’s suggestion, of observing the barometric 
height at the summit and comparing it with 
that at the base of the mountain. A difference 
of three inches in the height of th£ mercury 
column was observed, giving Pascal justification 
for his conclusion that the column of mercury 
in the barometer is supported by the pressure 
of the atmosphere. 

The Paris Academy of Sciences has re- 
ceived a bequest of 750,000 francs from the 
late M. Massin, to establish a fund the income 
of which is to he used for the advancement of 
scienee. 


For the observation of the solar eclipse on 
Catalina Island, California, September 10, 1023, 
a fund of $5,000 has been provided by Mr. 
William Wrigley, Jr., of Chicago, to finance 
the expedition, which will be under the super- 
vision of Director Edwin B. Frost, of the 
Yerkes Observatory. 

The forty-third semi-annual meeting of the 
American Electrochemical Society will be held 
at the Hotel Commodore, New York City, from 
May 3 to 5. The technical program will in- 
clude a whole-day session on the general topic 
“The production and application qf the rarer 
metals.” The arrangements for this session are 
in charge of Dr. F. M. Becket, of the Electro- 
metallurgical Corporation, New York City. An- 
other session will be devoted to a discussion of 
“Electrode potentials,” led by Dr. William G. 
Horsch of the Chile Exploration Company, 
New York. 

At an adjourned meeting held in the rooms 
of the Royal Society in March, the Conjoint 
Board of Scientific Societies was formally dis- 
solved. Ih view of this step, which became in- 
evitable towards the end of last year, when the 
Royal Society withdrew its support, the work 
done by the various committees of the board 
has been terminated, and the World List of 
Scientific Periodicals had been vested in Dr. 
Chalmers Mitchell, Sir Robert Mond and Sir 
Arthur Schuster, as trustees. 

Sigma Xi fellowships of a minimum value of 
$1,200 for the coming academic year are to be 
awarded on May 18. The fellowships are avail- 
able for workers in other fields than physics, 
chemistry and the medical sciences. Preference 
will be given to candidates who have already 
taken their doctor’s degree. Men and women 
are eligible. Applications should be accom- 
panied by reprints of publications, letters from 
those competent to pronounce upon the ability 
of the candidate, a statement of the work the 
candidate proposes to do on this award and 
where such work is to be done. The fellowships 
carry no restrictions as to university or coun- 
try. Applications must be made before May 
15 and should be addressed to Dean Edward 
Ellery, Union College, Schenectady, N. Y. 

The Committee on Therapeutic Research of 
the Council on Pharmacy and Chemistry of the 
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American Medical Association will consider 
applications for grants to assist research 
in subjects which, in the opinion of the 
committee, are of practical therapeutic interest 
to the medical profession, and which research 
might not otherwise be carried out because of 
lack of funds. Requests should state the specif- 
ic problem which is to be studied, the qualifica- 
tions of the investigator, the facilities available 
to him, and, if work is to be undertaken in an 
established research institution, the name of the 
individual who wull have general supervision. 
The committee will also appreciate offers from 
research workers to undertake investigations of 
questions which may be suggested by the coun- 
cil. Applications should be addressed to : 
Chairman, Therapeutic Research Committee, 
Council on Pharmacy and Chemistry, 535 North 
Dearborn Street, Chicago, Illinois. 

The American Pharmaceutical Association 
has available a sum amounting to $400 which 
will be expended after October 1, 1923, for the 
encouragement of research. Investigators de- 
siring financial aid in their work should com- 
municate before June 1 with H. V. Arny, chair- 
man of the research committee, 115 West 68th 
St-, New York, giving their past record and 
outlining the particular line of work for which 
the grant is desired. 

We learn from Nature that the Geological 
Department of the British Museum (Natural 
History) has acquired the paleobotanical col- 
lection of Dr. Dukinfield H. Scott. It com- 
prises more than 3,000 microscopic slides, 
chiefly of British Carboniferous plants, on 
which most of Dr. Scott's own researches have 
been based. It is a direct continuation of the 
Williamson collection which was acquired by 
the museum in 1896. 

Through the kindness of Miss Ellen B. 
Scripps, Pomona College of Claremont, Cali- 
fornia, has purchased the herbarium of Marcus 
E, Jones of Salt Lake City, Utah. This col- 
lection is one of the most complete herbaria ever 
made for the arid regions of western North 
America and represents the accumulation of 
forty-five years of botanical activity on the 
part of Professor Jones. It contains about 
200,000 sheets. In making his collection, Pro- 
fessor Jones has had the ecological point of 
view and has taken material so as to show the 


range of variation of the species included, in 
a very satisfactory way. Professor Jones ac- 
companies the herbarium to its new destina- 
tion. This herbarium, coupled with the C. F. 
Baker herbarium of about the same size, gives 
Pomona College one of the most important 
western collections. Botanists desiring to con- 
sult material should communicate with Dr. 
Philip A. Munz, Claremont, California. 

A correspondent writes : “While in Japan 
last October and November, Dr. David Starr 
Jordan made again a large collection — the 
third in his travels — of the fishes of Japan. The 
Imperial Universities took great interest in this 
collection and the Imperial University of Tokyo 
sent Professor Shigeho Tanaka to the extreme 
north of Japan and Dr. Yoshiro Wakiya to the 
south of Japan, while the veteran collector, 
Kuma Aoki, was directed to secure again every- 
thing possible from Sagami Bay, a sheet of 
water, which, thus far, has yielded more speeies 
of fishes and particularly of sharks than any 
other bay whatsoever. The Imperial University 
of Kyoto empowered Professors Kawamura and 
Yamamoto to be of all assistance possible, while 
the Imperial University of Sapporo in the far 
north sent out Messrs. Majima and Takayasu to 
examine the markets of the northwest and the 
northeast of the island of Hokkaido. Profes- 
sor Ishikawa of the Imperial University of 
Tokyo also selected series of duplicates from 
the different universities. In all, four or five 
hundred species were obtained, some thirty-five 
of them new to science.” 

The new motion picture film, “Evolution, 
from the birth of planets to the age of man,” 
was shown on Friday, April 6, and again on 
Sunday, April 8, at the Brooklyn Botanic Gar- 
den. In addition to the public presentations, a 
special showing for biology students of the 
Brooklyn high schools was held on Friday, 
April 6. The film has been produced by Dr. 
Raymond L. Ditmars, of the New York Zoolog- 
ical Garden and edited by Dr. Benjamin C. 
Gruenberg. 

A bill introduced in the Arkansas legis- 
lature prohibiting the teaching of Darwinism, 
or any other form of evolution, in the public 
and state supported schools passed the house 
with practically no opposition but failed in 
the senate. 
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UNIVERSITY AND EDUCATIONAL 
NOTES 

Princeton University will, subject to a life 
interest, receive over $600,000 by the will of 
Charles F. Williams. 

Mrs. George Chase Christian, of Minneap- 
olis, has given $250,000 to establish an insti- 
tute at the University of Minnesota for the in- 
vestigation and treatment of cancer. 

Governor Baxter has signed a bill appro- 
priating $896,000 to the University of Maine. 
The sum of $300,000 is appropriated for each 
of the fiscal years ending 1924 and 1925. For 
repairs and equipment $76,000 is provided for 
the first of the two years and $50,000 for the 
second. For an arts and ecienee building 
$170,000 is appropriated, the expenditure to 
cover the two years. 

Dr. Samuel Wesley Stratton, president of 
the Massachusetts Institute of Technology, will 
be formally inaugurated on June 11. 

Db. Oskar Klotz, recently engaged in reor- 
ganizing the pathological department of the 
University of Buenos Aires, under the direction 
of the Rockefeller Foundation, has been ap- 
pointed to the chair of pathology of the Uni- 
versity of Toronto Faculty of Medicine, left 
vacant by the death of Dr. John J. MacKenzie. 

Mr. W. J. Perry has been appointed to a 
university readership in cultural anthropology 
and Dr. Bronislaw Malinowski to a readership 
in social anthropology in University College, 
London. 

Professor A. V. Hill, of Manchester, has 
been appointed to the Jodreil chair of physiol- 
ogy in University College, London, 

DISCUSSION AND CORRESPOND- 
ENCE 

EINSTEIN DISPLACEMENT ON THE PLATES 

TAKEN BY THE CANADIAN PARTY AT 
THE AUSTRALIAN ECLIPSE 

At the eclipse of the sun of September last 
two plates were taken to test for the Einstein 
effect, by the Canadian party at Wallal, west- 
ern Australia. The focal length of the camera 
was eleven feet and the aperture of the lens 
was six inches. Dr. R. K. Young, of the Do- 
minion Astrophysical Observatory, Victoria, 


B. C., who was a member of the party, has 
completed the measurement and computation of 
the plates, and the final results are given be- 
low, Over thirty stars were recognized on the 
plates and twenty-three were submitted to 
measurement, but eight of these were discarded 
in the course of the work, thus leaving fifteen. 
The measured displacement outward from the 
sun, as well as the expected amount accord- 
ing to Einstein’s theory, are given in seconds 
of arc: 

Measured -f-0.30, +0.44, +0.28, +0.25, +0.06, 
+0JB2, —0.31, +0.12, —0.11, +0.23, +0.08, 

+0.06, +0.53, +0.77, —0.05. 

Expected +0.48, +0.41, +0.40, +0.30, +0.28, 
+0.27, +0.24, +0.24, +0.24, +0.22, +0.22, 

+0.21, +0.21, +0.21, +0.18. 

It will be seen that the displacement is un- 
doubted and its amount is approximately that 
predicted by Einstein, but the results can hard- 
ly be considered decisive. 

C. A. Chant 

University or Toronto, 

April 7, 1923 

FUNDAMENTAL CLASSIFICATION OF 
GALLS 

In the interest of gall science, attention is 
called to the following errors and deficiencies 
appearing in a recent number of Science 
which are related to the definition of two basic 
and highly significant terms. 

Cook in a paper entitled “The Origin and 
Structure of Plant Galls” 1 states: “Kiister has 
classified galls on the basis of presence or ab- 
sence of cell differentiation into two great 
groups: (1) kataplasmas or those in which the 
structure is undifferentiated parenchyma, and 
(2) prosoplasmas in which there is a differen- 
tiation into other tissues.” 

This interpretation of Kiister’s valuable 
classification is highly misleading and incom- 
plete, In Easter’s latest general work dealing 
with galls 8 on page 283 one may find the fol- 
lowing : Katapl&sma structures are those which 
fall below the corresponding normal part in 
their differentiation. They show no constant 
size, form or time of development. They may 
occur as the deformation of an entire organ 
or as a local growth.” In all of his earlier 

1 Science, 57, 0-13, 1028. 

2 Pathologiecke Pflanzenanatomie , Jena, 1916. 
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writings Kiister presents the same idea that 
k&taplaamaa may range from structures suf- 
fering slightly inhibited differentiation to those 
homogeneous parenchyma types in which dif- 
ferentiation is wholly inhibited. Nowhere does 
Kiister restrict the term to the latter “undif- 
ferentiated parenchyma” type. 

In the same paragraph dealing with 
Kiisteris terms Cook accepts the statement of 
the writer that galls of Nematoda, Lepidop- 
tera and certain other animal groups are kata- 
plasmas. The vast majority of these galls 
show differentiated cells, especially xylem and 
phloem elements and are never wholly com- 
posed of “undifferentiated parenchyma.” 

Regarding prosoplasmas Cook says “they 
are structures in which there is a differentia- 
tion into other tissues.” No explanation of 
what these “other” tissues are like is append- 
ed, so the statement is meaningless, Kiister 
has defined prosoplasmas as gall structures 
which are characterized by definite size, form 
and time of development and possessing tissue 
characters (form and orientation characters 
chiefly) which are new, i. e. y they are not du- 
plicated in the host plant. They range from 
poorly differentiated types to ones highly dif- 
ferentiated. 

In this connection attention should also be 
called to Cook's error in classifying crown gall 
as a “low type of prosoplasma” because they 
possess “rather weak fibrous tissue.” Kiister 
on page 152 of the above nfentioned work 
definitely, and to the mind of the writer cor- 
rectly, includes all bacterial galls under 
“kataplasmas.” 

From the above definitions of Kiister’s terms 
basic to the fundamental classification of galls 
it is apparent that the assertion of Cook that 
“Kiister has classified galls on the basis of 
presence or absence of cell differentiation into 
two great groups” is entirely wrong. 

B. W. Wells 

North Carolina State College, 

Raleigh, N. C. 

ATHLETICS AND THE AMERICAN ASSO- 
CIATION FOR THE ADVANCEMENT 
OF SCIENCE 

The propagandist for any particular reform 
is always ready and willing to enlist in his 
holy cause any agency capable of lending the 


slightest assistance, however remote the real 
aims of such agency may be and regardless of 
the possibility that the agency in question may 
have its bands more than full with its own 
proper business. This reflection represents the 
reaction of one reader to Dr. W. E. Allen’s 
article in a recent number of Science. No 
doubt athletics is in a bad way in some seats 
of learning — although I hasten to disclaim any 
reference here to the Scrippe Institution — and 
Dr. Allen’s continual italioization of the word 
commercialised gives the whole matter an ugly 
look, while providing a convenient loophole 
for the escape of the administrator or pro- 
fessor who regards athletic activities at his par- 
ticular college as won-commercialized, but be- 
fore the association embarks upon the crusade, 
conjointly, of course, with all other societies 
interested in the advancement of knowledge, 
it would be well to make sure of the facts and 
relations involved. 

Is it in reality true that earnest under- 
graduates, strongly or even feebly determined 
upon becoming, say, consulting chemists to the 
soap industry or uncompromising foes of the 
com ear-worm, are turned aside from these 
worthy aims and their slender means confis- 
cated by burly fullbacks and members of the 
“sporting fraternity,” detailed for such can- 
vassing T Is this sort of thing characteristic 
of many institutions of high standing 1 We 
know from recently published statistics that 
the higher grades of students go largely into 
university teaching with its implied devotion 
to research, and I, for one, scout the notion 
that such undergraduates are in any danger 
whatever of being led permanently astray by 
athletes or athletics, commercialised or pure. 
If I may be permitted to draw upon my own 
experience and observations at Harvard, I 
would affirm that such an opinion is pure non- 
sense, since each student is naturally regarded 
by his fellows as a free agent in such matters. 
Let those who are unduly impressed with this 
rare if not wholly imaginary seduction of 
infant scientists remember that there is some- 
thing to be said on the other side; organized 
athletics provides in its public spectacles one 
of the rare spots of high color in a somewhat 
drab civilization, it furnishes funds which give 
the whole student body apparatus and oppor- 
tunity for interesting and therefore wholesome 
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exercise, and it affords those capable of play- 
ing on the first teams a unique and invaluable 
chance to develop and display those extraor- 
dinary qualities of heart and mind required in 
their contests. 

If an entirely unscholarly individual is hired 
to go to college so that the team may profit by 
his athletic prowess (as may still happen, I be- 
lieve, in some sections of the country), if the 
coach pays the opposing captain to throw the 
game, if, worst of all, the student body in gen- 
eral is found prodigally to be wasting its 
money, time, interest and enthusiasm on sports 
to the exclusion of learning — then we have a 
black picture, indeed, but still indubitably a 
case for action by the administration of the 
institution concerned. 

To enter this field, already under the 
anxious scrutiny and stern hand of those whose 
duty it is to guide such activities, would not 
only be a work of misguided supererogation, 
diverting the energy of the association from 
its proper aims, but it would, and quite prop- 
erly, tend to alienate from science and scien- 
tists those students who, strange aB it may 
seem to some honest souls, have at one and the 
same time a liking for sports, shared or 
watched, and for the study of nature. Let the 
association mind its own affairs, advancing the 
cause of science and ameliorating the condi- 
tions under which scientists labor, and recruits 
of promise will not be wanting. 

H. M. Pakshlet 

Smith College 

WAR EXPLOSIVES MISTAKEN FOR MIN- 
ERALS 

At the close of the war, large quantities of 
explosives were distributed to the yarious 
states to be used mainly in bridge and road 
building. This material was frequently piled 
up in boxes in out of the way places where 
the containers sometimes became broken open 
and the explosives scattered some distance 
from the original source. The writer has per- 
sonally observed one such case twenty-five miles 
south of Tucson, Arizona, where several tons 
of T. N. T. were kept for several weeks with- 
out guard or protection of any kind. Pieces 
of T. N. T. were picked up two or three hun- 
dred feet from the pile of boxes. As is well 


known, this substance turns yellow to brown 
on exposure to light and the stray pieces re- 
ferred to above had so altered on the surface 
as to resemble rusty scrap iron. The pieces 
were of peculiar shape, some being cylindrical, 
evidently having been removed from unused 
shells. On breaking open some of the pieces 
with a hammer the material showed a fibrous 
radiating appearance not unlike some min- 
erals. It does not seem strange, then, that 
occasionally these explosives should actually 
be mistaken for minerals. Moreover, in the 
case of more soluble substances such as picric 
acid, the material might become so mingled 
with sand or pieces of rock as to greatly in- 
crease the resemblance. 

During the past year four distinct cases 
have been brought to the writer's attention 
where these explosives have presumably been 
mi staken for minerals. It has even led some 
men scientifically trained to seriously ques- 
tion whether these compounds might not actu- 
ally occur as natural products. The first case 
was that of some earthy material stained with 
picric acid in such a manner as to almost ex- 
actly resemble camotite. The material was 
received at the Arizona Bureau of Mines and 
the sender affirmed most emphatically that the 
substance was of natural origin. The bitter 
taste and the dyeing of a small piece of filter 
paper and comparing with a piece dyed with 
known picric acid was sufficient to identify 
the material. 

The second case was that of a sample of 
whitish material, also received from a small 
town in Arizona by the Bureau of Mines. It 
was mingled with a very small amount of 
foreign matter and on testing was found to be 
T. N. T. (trinitrotoluene). In this case, on 
further correspondence with the sender, it was 
admitted that T. N. T. had been used the pre- 
vious year near the locality concerned, and 
that some of the men interested in having the 
material tested had suggested that it might be 
an explosive. Had this information been 
included in the first letter a considerable 
amount of labor would have been saved in the 
identification. 

The other two cases of widely different 
localities (New Mexico and Colorado) were 
called to my attention by Dr. B. C. Lind, of 
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the U. S. Bureau of Mines. In both of these 
eases the senders were, as stated by Dr. Lind, 
“not willing to accept the view” that the picric 
acid had been introduced accidentally. 

The abundance of these explosives after the 
war, and the lavish way in which the govern- 
ment has distributed them for public service, 
together with the careless manner they have 
been handled in the road camps, is sufficient 
to explain the occasional finding of explosives 
under conditions which cause them to resemble 
minerals. It is not believed that these sub- 
stances could be developed by natural agencies. 

F. N. Guild 

University or Arizona, 

Tucson, Arizona 

PARTIAL UST OF BIOLOGICAL INSTITUTES 

AND BIOLOGISTS DOING EXPERIMENT- 
AL WORK IN RUSSIA AT THE 
PRESENT TIME 

The list below was compiled by the under- 
signed during a trip to Moscow and Petrograd 
in August, 1922, taken for the purpose of in- 
vestigating the biological sciences and scien- 
tists there and of reestablishing communication 
with them. Unfortunately, there was not suf- 
ficient time to make the list nearly complete. 
At all of these institutes research is being en- 
gaged in actively and articles are being pub- 
lished, but the work is much hampered on ac- 
count of the lack of scientific literature from 
other countries, particularly from America. 
One of the greatest services that could be 
done to the Russian scientists at present is to 
help them to gain knowledge of the work which 
is being done in the west, and the list is there- 
fore published to inform American scientific 
men of the addresses to which their reprints, 
and, wherever possible, the back numbers of 
their periodicals may be sent. Owing to the 
rather high centralization of Russian science, 
articles directed to these institutes will reach 
a large number of the people engaged in a 
given line of research. The articles may be 
mailed directly to addresses given, since pos- 
tal communication has been reestablished, but 
they are to be addressed to the institute rather 
than to the person as such, in order to be sure 
that the Russians will not have to pay an im- 
port duty. Of course, the name of the person 
who would be most interested may be desig- 


nated, even though the article is not sent to 
him personally* 

H. J. Muller 

The University or Texas 

Bureau of Applied Botany, Professor N, I, 
Vavilov, director, and numerous others, Morskaya 
44, Petrograd. 

Scientific Institute of Ministry of Public 
Health, Professor Terasevitch, general director. 
This general organization comprises the follow- 
lag 8 institutes: 

(X) Biochemical Institute, Professor A. Bach, 
director, and numerous associates, Vorontsovo 
Polye 8, Moscow. 

(2) Institute of Control of Vaecines (includ- 
ing also station in country), Professor Terase- 
vitch, director, and associates, Sivtaev Vrazhci' 
41, Moscow. 

(3) Institute of Experimental Biology (in- 
cluding also 2 stations in country), Professor 
N. K. Koltrof, director, Sivtaev Vrazhek 41, 
Moscow ; Professor 8. N. Skadovsky, head of 
Hydrobiology Station; Professor V. N. Lebedof, 
head of Gonetiea Station; Dr. A. S. Serebrovsky 
(genetics) ; Dr. I. G. Kogan (sex hormones) ; Dr. 

D. D. Romashof (genetics and biometry) ; Dr. 
P. I. Shivago (histology); Drs. A. J. and 8. S. 
Tchetverikov (entomology), and numerous others; 
address of all: Sivtaev Vrazhek 41, Moscow. 

(4) Institute of Physiology of Nutrition, Pro- 
fessor Tchnternikof, director, and associates, 
Sivtsev Vrazhek 41^ Moscow. 

(5) Institute of Microbiology, Professor V. 
Barikin, director, Miss N. Kritch and other asso- 
ciates, Kudrinsknya-Ploshadj 8, Moscow. 

(6) Institute of Sanitary Epidemiology, Pro- 
fessor Diatropof, director, and associates, Kud- 
rinskaya-Ploshadj 8, Moscow. 

(7) Institute of Tropical Medicine, Professor 

E. Martsinovsky, director, Kudrinskaya-Floshadj 
8, Moscow; Dr. 8b. Moshkovsky (chemotherapy, 
cultures, chemistry of histological staining, etc.) ; 
Professor I. Smorodintsev (enzymology) ; Dr. A. 
Ad ova (enzymology) ; Professor K. Skriabin 
(helminthology) ; Dr. P. Popov (helminthology 
and entomology) ; Dr. N. Shakov (malaria cul- 
tures, etc.); Dr. W. Fovshina and Dr. A, Shtchu- 
renkova (trichomonas, etc.); Dr. A. Metielkin 
(protozoan parasites); address of all: Kudrin- 
skaya-Ploshadj 8, Moscow. 

(8) Institute of Tuberculosis, Professor Vara- 
biof, director, and associates, Kudrinskaya- 
Floshadj 8, Moscow. 

Institute of Biophysics (and physics), Profes- 
sor P. P. Lazaref, director, and numerous asso- 
ciates, 3rd Miuska Ulitsa, Moscow. 
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Experiment Station for Investigation of Do- 
meetic Animals, Professor I. I, Ivanov (sperm 
studies), Khlebny Pereulok 9, 9, Moscow. 

Central Institute of Work, Dr. K. Ch. Kekt- 
cheyev, director of physiological investigations, 
and associates, Moscow. 

Agricultural Academy, Madame Nikolayeva 
(cytology), Petrovskaya* Bar u mo vskay a, Moscow. 

Zoological Institute, Professor Michael Sava* 
devsky (sex studies) ; Professor Savadovsky (gen- 
eral biology), Zoological Garden, State Univer- 
sity, Moscow. 

Zoological Museum, Professor Koshevnikov (en- 
tomology), State University, Moscow. 

Laboratory of Experimental Zoology and Ge- 
netics, Professor I. A. Philiptchenko (genetics), 
Dr. Vitaly M. Isayev (experimental zoology), 
First State University, Vassily Ostrov, Petro* 
grad. 


QUOTATIONS 

FREE MUSEUMS AND GALLERIES 1 

A question addressed to Mr. Baldwin by 
Sir John Butcher yesterday revives the doubt 
whether it is wise to demand an entrance fee 
of visitors to the British Museum. The pro- 
posal, contained in the Increase of Fees Bill, 
which has passed its second reading, is that 
the public should pay for admittance the sum 
of sixpence on four days of the week; and it 
is calculated that an annual sum of £6,000 
will thereby be raised for the finances of the 
museum. The government appear to entertain 
the belief, or perhaps only a pious hope, that 
the number of visitors will not be diminished 
in consequence ; but the analogy of the National 
Gallery will not serve them. The entrance fee 
there, on students’ days, is charged in order 
mainly to keep the general public out and 
leave the gallery more free to students; and 
there is no question that it has that effect. 
It may be assumed, therefore, that fewer 
people will go t<f the museum in future if the 
tax is imposed. We can not but hoH the pro- 
posed tax to be a retrograde step. It is con- 
trary to the traditions of the museum, contrary 
to the tendency of the age to regard museums 
and galleries as institutions of real educa- 
tional value, and contrary to the whole educa- 

1 The British government has withdrawn its 
plan to charge an entrance fee to the British 
Museum. 


tional policy of the country, which is to put 
knowledge more and more at the free disposal 
of all. It is a direct tax on knowledge. 

Nobody can hope to understand much of 
what he sees at the British Museum, if he 
sees it only once, or attempts to race around 
all the rooms in an hour or two. Beauty,- of 
which the museum is full, does not yield up its 
secret forthwith. But to any determined 
amateur, with the necessary curiosity and time 
at his disposal, the secret will reveal itself in 
the end, and he will be the better citizen for 
it. There is no reason why almost any Lon- 
doner should not, if the museums and galleries 
were always open for nothing, be able to con- 
stitute himself a connoisseur of beauty. The 
National Gallery, which has fewer free days 
than formerly, is without rival in the world; 
all that it needs is a public that understands 
what it has to confer — -a catholic appreciation 
of painting, of all schools — after the requisite 
number, more for some and fewer for others, 
of visits. It is the same with the British 
Museum at Bloomsbury, a cathedral of the 
humanities, and at South Kensington of na- 
ture, also unrivalled. Only a narrow policy 
would seek to put a limit on the free entry 
of the general public into both places. Cul- 
ture, if it is to exert its humanizing influence, 
must be spread in the widest commonalty. The 
exquisite shapes in the Tanagra Boom, the 
stately avenue of books in the King’s Library, 
the stones that still speak of man’s struggle 
with the mastodon, are too good to be treated 
as if they were part of a circus or a cinema 
show. They and their companion collections 
in the national possession can not be looked 
at and visited too often. If funds be wanted 
for their upkeep, let vulgarity find them. It 
is ubiquitous, and could bear the tax without 
feeling it. But let the two principal national 
museums be open all days of the week free 
to all. At a great cost these collections have 
been founded and assembled; they were meant 
for the general enjoyment, and those who need 
their soothing and kindly influence most in 
their lives are often those who can least afford a 
fee to go to see them. When so many means 
of locomotion now converge on central Lon- 
don, it would be a monstrous paradox if what 
is most worth seeing there were made more 
difficult of approach . — The London Times, 
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CHEMICAL NOMENCLATURE 1 

1. Ik naming a compound so as to indicate 
that oxygen is replaced by sulfur the prefix 
thio and not svXfo should be used (sulfo denotes 
the group SO»H); thus, HCNS, thiocyanic 
acid; HsAsS 4 , fbioarsenic acid; NasSaOs, so- 
dium ffclosulfate; GS(NHa) 2 , thiourea. The 
only us© of thio as a name for sulfur replac- 
ing hydrogen is in oases in which the sulfur 
serves as a link in compounds not suitably 
named as mercapto derivatives; thus, HaNCo* 
H 48 C 6 H 4 NH 2 , thiobisaniline. Hyposulfurous 
acid, not hydrosulfurous acid, should be used 
to designate H 282 O 4 , 

2. The word hydroxide should be used for 
a compound with OH and hydrate for a com- 
pound with H 2 O. Thus, barium hydroxide, 
Ba(®H)a; chlorine hydrate, Cla.IOHaO. 

3. Salts of chloroplatinic acid are chloro - 
platinates (not platinichlorides). Similarly 
.salts of chloroauric acid are to be called chloro- 
jmrates. 

4. Hydroxyl derivatives of hydrocarbons 
jtre to be given names ending in — ol, as gly- 
•oeroZ, resorcinol, pinacol (not pinacene), man- 
nitol (not mannite), pyrocatech ol (not pyro- 
oateohin). 

6. The names of the groups NH 2 , NHE, 
NR 2 , NH or NR should end in — ido only when 
they are substituents in an acid group, other- 
wise in — ino; thus, MeC(:NH)OEt, ethyl 
imidoaoetate; NHsCHaC^COaH, 0-amwopro- 
pionic acid (not amidopropionic acid) ; NHPh- 
CHrCHaCOaH, 0-aniltnopropionic acid; CHa- 
C(:NH)COaH, ot-iminopropionic acid. 

6. Hydroxy — , not oxy— , should be used 
in designating the hydroxyl group; as hydroxy - 
acetic acid, CHa(0H)C02H, not oaej/acetic acid. 
Keto — iB to be preferred to oxy-~ to designate 
oxygen in the group — CO — . 

7. The term ether is to be used in the usual 
modern acceptation only and not as an equiva- 
lent of ester , 

8. Salts of organic bases with hydrochloric 
acid should be called hydrochlorides (not hy- 
drochloratos nor chlorhydrates). Similarly 
hydrobromide and hydroiodide should be used. 

1 Adopted by the Nomenclature Committee of 
the American Chemical Society and that of the 
London Chemical Society. 


9. German names ending in — it should be 
translated — ite rather than — It; as permutite. 
If it seems desirable to retain the original form 
of a trade name it should be placed in quo- 
tations, as “Perautit.” Alcohols, such as dul- 
citol (German Dulcit) are exceptions. 

10, German names of acids should generally 
be translated by substituting — ic acid for 
“ — situ re.” Some well-established names are 
exceptions, as Zuckersaure (saccharic acid), 
Milcbsaure (lactic acid), Valeriansaure (valer- 
ic acid), etc. When the name ends in “ — in- 
sfiure” the translator may substitute — ic acid 
unless another acid already bears the result- 
ing name; thus, Acridinsiiure, acridie acid, but 
Mekoninsaure, meooninic acid, because meeonic 
acid (Mekons&ure) is different. Names ending 
in “carbons&ure” are to be translated — carbo- 
xylic acid (not — carbonic acid). 

March 28, 1923 


FISHERIES RESEARCH 

The British delegates to the International 
Council for the Exploration of the Sea, Mr. 
H. G. Maurice, assistant secretary of the Board 
of Agriculture and Fisheries, and Professor 
D'Arcy Thompson, scientific member of the 
Fishery Board for Scotland, have presented 
their report on the meeting of the International 
Council held in Copenhagen last September. 

According to a report in the London Times 
their instructions were to press for the de- 
velopment of the work of the Council along 
practical lines, with a definite bearing on fish- 
eries, to try to assign problems to the countries 
which could deal with them most effectively, and 
to aBk for some definite pronouncement on the 
plaice question. They report success in each 
of these directions, and state that in view of 
the financial difficulties, the preceding year's 
work had been very encouraging. 

The countries represent^ were Belgium, 
Denmark, Finland, France, Great Britain, Hol- 
land, Norway, Portugal and Sweden. Full 
details of the proceedings will be published by 
the Council; the delegates now direct special 
attention to the work of the Herring Commit- 
tee, the Cod and Haddock Committee, the Com- 
mittee of the Atlantic Slope, in which Great 
Britain has immediate interest, and to the 
plaice question, on which the council arrived at 
a unanimous decision. 
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The Norwegian Government is to be asked 
to take responsibility for, and bear the ex- 
penses of, the administration of the Herring 
Committee. The program of researches on 
herring is divided into eleven groups, which 
have been allotted to different nations. Eng- 
land is to take a special interest in the collec- 
tion of statistics, investigation of younger 
stages of herrings and their distribution, loca- 
tion and characteristics of spawning grounds, 
and hydrographical and biological observations 
where fishing is going on and in the spawning 
grounds, Scotland, which has a deep interest 
and special opportunities, is to take a share 
in all the sections of the herring program. 

There has been a similar distribution of the 
researches to be undertaken with regard to cod 
and haddock. England is to take her share in 
practically all the sixteen sections of the pro- 
gram, but is to band over English haddock sta- 
tistics to be dealt with by Scotland, and in re- 
turn is to deal with the Scottish cod statistics. 

The Atlantic Slope Committee is to investi- 
gate the hydrography and biology of the At- 
lantic Slope area from Gibraltar to Rookall. 
The work is to be shared by England, Scotland, 
Ireland, Prance and Portugal, and is to be 
carried out chiefly by regular cruises under- 
taken by research vessels. 

Work on plaiee has been going on for twenty 
years, Great Britain having taken a lead in it, 
with great help from Denmark and Holland, 
and from Germany before the war. There have 
also been valuable independent investigations 
made more recently by Germany. The recom- 
mendations adopted by the council were in 
effect those suggested by the committee. 

The council agreed that there was dear evi- 
dence as to the possibility of serious depletion 
of plaice fisheries by fishery operations, and 
that such had actually taken place before the 
war. The forced restriction of fishing during 
the war had been followed by a large increase 
in average sire and in numbers, but there is 
already evidence of a decline of the stock re- 
sulting from the resumption of intensive fish- 
ing. This decline is likely to be progressive; 
protective measures will become necessary in 
the near future. They recommend, therefore, 
the prohibition of fishing by steam trawlers 
and motor vessels of more than 60 Jup, through- 
out the year along a none from the Continental 


coast to the 12-fathom line from about the 
Hook of Holland to the middle of Denmark, 
and, except during the months of April, May 
and June, to a 15-fathom line from Heligoland 
to the northern limit of the inner zone. 

They suggest that measures of restriction 
should be reviewed three years after their in- 
ception, and point out that, although it is a 
matter for consideration by individual govern- 
ments, the enforcement of restrictions will be 
difficult without the sympathetic cooperation of 
the trade. Finally, they urge a method of im- 
proving the fisheries suggested many years ago 
by Professor Garstang— the transplantation on 
a very large scale of small plaice from regions 
where they are overcrowded, to regions 
such as the Dogger Bank, difficult to reach by 
natural migration, and yet affording an abun- 
dant supply of food and suitable conditions for 
rapid growth. 

The British delegates call special attention 
to the need of securing the cooperation of the 
British fishing industry, and advocate a pre- 
liminary discussion of the administrative as- 
peots of the question by representatives of the 
departments concerned, the Admiralty and the 
Board of Trade, to be followed by conference 
with the industry. They also point out that 
when the government had come to a conclusion 
as to what measures they were prepared to 
advocate, there should be further conference 
with the other governments concerned, includ- 
ing Germany. 


SPECIAL ARTICLES 

CRITICAL POTENTIALS OF THALLIUM 
VAPOR 

Thk only published results of direct measure- 
ment of critical potentials for elements of the 
third column of the periodic table are the 
data on thallium vapor obtained by two of the 
authors 1 several years ago. The measurements 
given in Table III and Fig. 3, I.c., showed 
inelastic collisions without ionization at inter- 
vals of 1.07 ± .1 volts and ionization at an 
applied potential of 6.6 volts. At that time 
the 1.07 volt impact was thought to be re- 
lated to the infra-red line X 11513 here desig- 
nated as 2s — Spa. After correcting the 6.6 volt 
impact for initial velocity, the value 7.3 volts 

1 Foote and Mobler, Phil Mag., 37, p. 33, 1913. 
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Volt* 

Excitation 

Transition 


Radiation 

Transition 

Ware- 

length 

emitted 

0.962 



None 


3.269 

2p 2 ~*2< 


2,-^Ps 

I 2r*2pi 

3776 A 
5350 

4.47 

6.082 

2p 2 -+3di f 2 

U Mi-SPi 

l 8d 2 -»2f(! 
Arc spectrum 

2768 
i 3519 

1 3529 


was obtained for the ionisation potential, which 
corresponded to no known series limit. These 
data are inconsistent with the new Bohr theory 
of atomic structure, and for this reason it has 
been suggested 3 that a redetermination of the 
critical potentials of thallium was highly desir- 
able. 

Thallium • shows a doublet speetrtun quite 
Similar to -the alkalis except that the highest 
wave number in the spectra of the latter is 
Is, while the highest known term for the metals 
of Group III is 2 p 2 . Bohr’s theory indicates 
that suoh a condition is to be expected and 
that 2p a represents the normal state of the 
atom for these metals. Hence the ionization 
potential should be determined by this term. 
A recent paper by Grotrian 8 on the absorp- 
tion spectra of thallium and indium has con- 
firmed this view in a most conclusive manner. 

We have redetermined the ionization poten- 
tial of thallium by the Lenard method. The 
applied potentials were corrected (1) by 
measuring the velocity distribution of elec- 
trons ami (2) by introducing mercury vapor 
and measuring the difference in the ionization 
potentials of the two elements, the two meth- 
ods gave 6.02 and 8JL volts respectively, with 
a weighted mean of 8.04 ± .1 volts. The limit 
2p 2 = 49204 corresponds to 8.08" volts in ex- 
cellent agreement with the observed value, 
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Inspection of the previously published data 
shows immediately the source of error in the 
value of the ionization potential there given. 
The measured applied potential was corrected 
by comparison with the potential of the first 
inelastic collision. The first distinct point 
occurred at 1.55 volts, but in a single case 4 
there was a alight indication of inelastic im- 
pact one volt lower. We concluded that this 
point was real, and that the distinct resonance 
at 1.55 was actually the second resonance col- 
lision. Our more precise recent experiments 
show that this faint inflection was due to an 
accidental variation in current, and it is un- 
fortunate that we were misled in the inter- 
pretation of data, which, with this single ex- 
ception, now appear to be fairly precise. 
Since actually the 1.55 volt collision, observed 
in our work of four years ago, is the first 
resonance point,, the corrected ionization po- 
tential is readily seen to be 6.12 volts, a value 
entirely concordant with the more accurate 
work described above. 

The resonance potential of 1.07 volts can 
not be ascribed to X 11513, 2e—3pi, as this line 
is now known to be neither a resonance line 
nor an absorption line for the normal atom. 
The smallest quantum of kinetic energy ab- 
sorbable by the normal thallium atom in its 
2p fl state corresponds to v as 2p t — %p v = 
7793 =C= 0J96 volts. This is, within the error 
of measurement, in agreement with the ob- 
aerved value 1,07 volts. We haveeooordingly 
* peculiar type of resomtoeh potential 5 since, 
unlike the metals of Groups X and II, the 
risouance collision is not followed by the emis- 
sion of the corresponding single-line spectrum. 
The emission of * = 2p t 2p x is forbidden 
by the principle of selection for azimuthal 
quantum numbers. Hence collisions of this 
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CEIT1CAL POTENTIALS FOE ALUKOdtf* ZUBOEOtTP (W VOtTS) 


Element | 


1 ■ , ; Resonance Rotentiaia 


Sp a 



2 Pf— 3d , i 

2pr~2Pi 

A1 

5.900 

5.946 

tm. 

4,004 

i 0.014 

Ga 

5.978 

5.871 

3.M0 

4.294 

0.102 

In 

5.761 

5.488 

3.009 

4.00 

0.278 

T1 

0.082 

5.120 

3.209 

4.47 

0.962 


« “Origin of Spectra,” Foote and Mohler, <1# c,, Fig, 8, curve 9. 
pnge 65. A A somewhat Similar phenomenon is exhibited 

a Grotrian, Zcit. /. Phytlk., 12, p. 218, 1922. by the lower resonance potential of helium. 
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type produce a metis table form of thalliu m. 

In addition to this typo of collision there 
should be at least two other resonance poten- 
tials and each of these will give rise to several 
lines in emission. Table I shows the probable 
stages in the excitation of normal thallium. 

Metastable thallium, which Grotrian shows 
may be produoed by heating to 800°C., should 
have resonance potentials about one volt low- 
er, corresponding to v » 2p t — 2s and 
v — 2pi — 8di,«. 

One may now predict with certainty the criti- 
cal potentials for other elements in this group 
as shown in Table II. Further work with 
these vapors is in progress. 

F. L. Mohler, 

Paul D. Foote, 

A. E. RtJAHK 

Bureau of Standards, 

Washington, D. C. 

CROSS-INOCULATION STUDIES WITH 
CUCURBIT MOSAIC 

Continued cross-inoculation studies with 
cucurbit mosaic have shown that the disease 
may be transmitted to nearly all species of the 
cucurbits and to a number of plants in families 
other than the cucurbitaoew. The cross-inocu- 
lation experiments with the cucurbits, described 
in an earlier paper, 1 * have been continued until 
we now have 8 genera, 23 species, 8 varieties 
and 96 horticultural varieties which are known 
to be susceptible to the disease. This list 
includes a number of species and varieties 
from Europe, Asia and Africa. With the ex- 
ception of the genus Citrullus, all of the cucur- 
bits thus far inoculated have proven suscepti- 
ble to mosaic. Inoculations in this genus have 
included twenty varieties of watermelon and 
oitroty but infection has been secured only in 
the ease of the green-deeded citron, 1 which ap- 
pears to be susceptible to the disease. 

Cross-inoculations with plants of other fam- 
ilies, as earlier reported, gave some evidence 
that cucurbit mosaic was transmissible to 
martynia (Martynia louisiana), 1 pepper (Cap- 
sicum annuu m)? milkweed ( Asolepias ayri - 
oca)? and pokeweed (Phytolacca decandra). 3 

i U . 5. D. A, Ball. 879, 1-69, 1920. 

s Phytopathology, 11, 47, 1921. 

* Phytopathology , 12, 42-48, 1922. 
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Further Studies have shown that cucurbit mo- 
saic is readily transmissible to these hosts and 
back to the cucumber. The disease has also 
been transmitted from milkweed to both mar- 
tynia and pepper and back to the milkweed. 
The writers have found that the most uni- 
formly successful method of inoculation con- 
sists in the transfer of aphids from a mosaic 
plant to the plant inoculated, but successful 
results have also been obtained by artificial 
inoculation with the crushed tissue or expressed 
juice of mosaic plants. 

We have also found that cucumber mosaic is 
readily transmissible to tobacco through the 
pepper and vice versa, the pepper apparently 
acting as an intermediate host Numerous 
direct inoculations from cucumber to tobacco 
have been unsuccessful up to the present. 
Elmer, 4 however, reports that he has secured 
infection on cucurbits inoculated with tobacco 
mosaic and vice versa . 

A continuation of the earlier experiments 
with the potato 8 has shown that cucumber 
mosaic is apparently transmissible to this host. 
We have secured a high percentage of infec- 
tion in several series of inoculations to the 
cucumber from potato plants which had earlier 
been inoculated with cucumber mosaic. Tubers 
from potato plants which were inoculated from 
the cucumber in 1921 developed symptoms of 
mosaic when grown in the greenhouse during 
the past winter. Experiments also indicate 
that potato mosaic may possibly be transmitted 
to the pokeweed. In the latter experiments the 
potatoes used were from mosaic stock secured 
in northern Wisconsin. These experiments are 
still in a preliminary stage, however, and are 
lieing continued at the present time. During 
the past summer it has been found that cucum- 
ber mosaic may also be transmitted to the pig- 
weed (Amaranthus retro flexu*) and to a cul- 
tivated ground cherry (PhysaHs »p.). 

A complete report of this work is being sub- 
mitted for early publication. 

S. P. Doolittle 
U. N. Walker 

U. S. Department of Agriculture 
and Wisconsin Agricultural 
Experiment Station. 

4 Science, fifl, 870-878, 1922. 
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A FURTHER NOTE ON THE FRESH-WATER 
MEDUSA 

In Science of December 8, 1922, Professor 
H. German reports some later observations on 
the medusae of Benton Creek, Kentucky, where 
they were found in large numbers in the late 
summer of 1917 as they had been the previous 
summer. In the present note he reports that 
eareful search for the hydroid stage at several 
times had been without success, but mentions 
finding in September, 1922, colonies of Cor - 
dylophora lacustris , a well-known hydroid of 
fresh and brackish waters, and remarks upon 
its occurrence in “ a new locality in which it 
is associated in a way with Grasped acusta,” 
though adding in a foot note that “a medusa 
stage is believed not to be produced by this 
hydroid.” 

It seems to the writer that it may be well 
to briefly summarize present knowledge of this 
very interesting problem in order that sub- 
sequent findings may be properly correlated 
with what has already been established. 

Cordylophora lacuatris: This hydroid was 
first described by Allman in 1844 (AnmU of 
Nat. Bint., vol. xiii, p. 330, and later in his 
“Monograph of Gymnoblastic Hydroids,” 1871, 
p. 252). Hincks described its life history 
(Ann. Nat. Hist ., 1853, and still later in his 
History of Brit, Hydroid Zooph., 1868). De- 
tails of its habitat have been given from time 
to time by scores of zoologists, but the fullest 
account of its development is that of F. E. 
Schulze in 1871 in a memoir of some 52 pages 
with six lithograph plates. Its life history is 
therefore as clearly established as that of any 
known hydroid. Of course, one of its very 
interesting peculiarities is its adaptability to 
both salt and fresh waters, and it has quite a 
wide and varied distribution, records of its 
occurrence in inland waters having been made 
by many observers. Hence there is no special 
significance in its occurrence in the Kentucky 
creek and in the same locality as that of Cras- 
pedacusta several years prior. 

Microhydra Ryderi Potts : This very re- 
markable hydroid was discovered by Mr. Ed- 
ward Potts in 1885, and was described by Dr. 
J. A. Ryder (Amer. Naturalist, vol. 19, p. 
1232) at the request of Mr. Potts, who supplied 
the material and data as to its localities. The 


untimely death of Dr. Ryder soon after this 
delayed further accounts for several years. 
In 1897 Potts was fortunate in having actually 
observed the development and liberation of 
its medusa stage, and this he repeatedly con- 
firmed by studies in subsequent years. 

A later and final account of this hydroid by 
Potts appeared in The Quar. Jour. Micro. 
Science, vol. 50, 1906, including notes by Laa- 
kester, and drawings from several authors, 
making a comparatively complete account of 
the entire life history of the hydroid. As will 
be found in the description given, the size of 
the hydroid stage is extremely minute as sug- 
gested by the generic name given to it. Its 
size as given is only about 0.5 mm. in height, 
by less than one half that in diameter. Search 
for it would therefore be like that for the pro- 
verbial needle in a haystack. 

It is doubtless due to this feature of minute- 
ness that this hydroid has been so rarely seen. 
Added to this feature is also that of its anom- 
alous characters of structure, for example, 
absence of tentacles, hydrorhiza, etc., which 
add to its disguise. Unless one were familiar 
with these facte, or had seen descriptions and 
drawings, it would be quite easy to overlook 
organisms such as these even when knowing 
something of the objects of search. One other 
feature also further obscures the hydroid, its 
very quiescent or sluggish habit, often being 
motionless for some time, and its motion un- 
like that of Hydra or other hydroid forms as 
commonly known. Further accounts along this 
line will appear under the following section. 

Craspedacusta sowerbii Lankester ( him- 
nocodium sowerbii Allman). Under these 
names are designated the fresh water medusa 
first made known by Lankester, and at the same 
time by Allman, in 1680; but that given by 
Lankester having been first published takes 
precedence. Its discovery was first made by 
Mr. Sowerby, secretary of the botanical garden 
of Regents Park, London, who supplied speci- 
mens to Professor Lankester. The fact that 
the specimens were found in large numbers in 
the tank where the giant water-lily, Victoria 
regia, Was grown, having been brought from 
South America, led to the inference that the 
mednstf had been brought also from the same 
region of the tropics. As is now well known, 
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this inference is probably erroneous, since the 
wide distribution in other localities, most par- 
ticulariy in the United States, where they have 
been found in natural waters, lakes and creeks, 
accounts of which the present writer has given, 
first in Science, November 8 , 1907, and later 
in the Biological Bulletin, vol. xiv, 1908, p, 
304. Its next occurrence is that reported by 
Professor German in Science, December 15, 
1916, and finally that described by the present 
writer in Science of October 31, 1919, and 
the note by German referred to in the opening 
paragraph of this paper. The following letter 
from Dr. R. E. Coker, of the Bureau of Fish- 
eries, Washington, D. C., establishes still an 
additional locality for Craspedacueta in the 
United States; 

Your somewhat recent paper in Science con- 
cerning fresh-water medusae recalled to my mind 
the fact that I had not acquainted you with the 
examples which I collected on September 16, 1918 
in Augusta, Georgia. 

During a very brief stay in Augusta, my atten- 
tion was called to the medusn by Mr. Sehultze, 
of the Public Health Service at that time, former- 
ly with the Berkman nurseries of Augusta, 
Georgia, who during the previous few days had 
observed them abundantly in a concrete pool in 
the corner of the yard of the Catholic church. 
He was, of course, interested in knowing what 
they were, and properly suspected them to be 
jelly-fish. 

The pool was about 14 feet in diameter and 
2% feet deep; the intake was in the center, aris- 
ing, I am told, from the city water system. The 
normal over-flow pipe was stopped up and the 
water was running over slowly on one side. There 
were no large plants, but the side waII* were 
covered by a coating of sediment about half an 
inch thick and greenish in color. The medusae 
were very active in a bottle of water, m a kin g as 
many as 114 strong pulsations to the minute. 
Five specimens were kept in a small bottle with 
some of the sediment from September 16 to 22, 
inclusive, when they died in my office la Wash- 
ington. About a down examples were preserved 
in alcohol, the only thing available for the pur- 
pose at that time, and subesquently deposited 
in the United States National Museum under its 
accession number 62,880. They were presumably 
Craepedaouita oowcrbU, 

For a long time the medusa stage waa the 
only aspect of the organism known. But in 
1884 Bourne described a hydroid stage (Proc. 


Boyal Soc., London) and still later an extended 
account by Fowler was given (Quar. Jour . Mic, 
Sci voL 30, 1890, p. 507, plate 32, nine fig- 
ures) which includes an account of the libera- 
tion of the medusa and some details of its 
structure, Fowler’s polyps were larger than 
those of Microhydra described above, but 
otherwise very similar. These accounts, with 
those of Lankester (Quar. Jour . Mic. Sci. f 
vol. xx, p. 351) will afford an excellent rdsume 
of the life history up to that time. But it 
yet remains for further investigations to com- 
plete full and unquestioned life history of 
these most interesting organisms. 

Another very interesting feature associated 
with the appearance and distribution of these 
medusas is the anomalous and erratic aspects 
of their occurrence and, to a less degree, their 
more or less sudden disappearance. This point 
was very marked of their presence in the tanks 
of the Regents Park as reported by Bourne, 
Fowler and others. This was equally marked 
in the history of the medusae in the Washington 
aquaria as I have shown. It was likewise noted 
in those of Benton creek, Kentucky, at the 
close of the first summer, i, c. f 1916, to which 
the present writer referred, and which Pro- 
fessor Garman, in his recent note in Science, 
December 8, 1922, deems an error. But this 
referred only to the particular feature here 
cited and was based on a letter from Professor 
Garman of December 21, 1916, in which he 
states: “You may be interested in knowing 
that on September 30, after I secured the 
medusas, another trip was made to the creek 
with a view to learning something further of 
the organisms. I examined the banks from 
above backwater down to the mouth of the 
creek, but found neither medusas nor colonial 
forms, A rain had followed my first visit, so 
that the stream was much above its former 
level and was muddy. This condition may 
account for the failure in the second trip to 
secure specimens.” This last report of Gar- 
man establishes the recurrence of the medusae 
in Benton Creek in 1917, though not since 
then. Advices indicate that at the Elkhart 
locality these medusas have thrived without 
interruption since their first discovery some 
five years ago. 

In his earlier account of the medusae, the 
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writer showed those of Europe and the United 
States to be identical. Not haring studied the 
hydroid stages he had only the descriptions of 
Bourne and Fowler of the hydroid they re* 
garded as that of Craspedacusta, and those of 
Ryder and Potts of this stage of Microhydra, 
upon which to base an opinion. The accounts 
supply fairly strong evidence that these stages 
also show close affinities if not actual specific 
identity, though there yet remain points of 
ontogeny to be cleared up before a final pro- 
nouncement can be made. 

Mayer (“Modus® of the World,” vol. ii, p. 
366) states that Potts had declared their iden- 
tity. Of this I find no evidence whatever, 
either in his papers or in personal correspond- 
ence with the writer. On the contrary, he 
specifically bolds otherwise. “In concluding, it 
is hardly necessary to invite the attention of 
scientists to the fact that we have, in these 
three fresh-water forms, an equaf number of 
species, no one of which has been conclusively 
studied; that their appearance in tluree of the 
five grand divisions of the earth points very 
plainly to the probability that closer methods 
of research may very soon discover others in 
familiar but unsuspected places; that, what- 
ever we may believe as to the origin of Lim~ 
nocodium eowerbii, it is hardly possible to 
doubt that Limnocnida tanganyica and M. 
ryderi are native to the districts in which they 
have been found, and that, unless or until the 
polyps of Bourne and Parsons have been seen 
to produce the Limnocodium, it is quite within 
the limit of possibility to suppose that they 
have had their origin in the Thames, or from 
any other source from which the tanks in which 
they were found may have been filled.” 

Browne ( Quar . Jour . Mic . Scu, vol. 50, p. 
638) has expressed rather strong dissent on 
this point, especially based upon the features 
of the hydroid stages. Like the present writer, 
he had only the accounts already cited. While 
appreciating the points of objection raised, yet 
I am not convinced of their validity. It should 
not be overlooked that the material of Bourne 
and Fowler was that taken from the artificial 
habitat of the tanks in Regents Park, while 
that of Potts was from the natural outdoor 
habitat of rapidly flowing waters. With these 
points of contrast in mind, allowance must be 
made for habitudinal variations which, in these 
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organisms, may often be quite marked. But, 
as stated above, it is not, till full and convincing 
ontogenies are dearly established that a final 
verdict can be declared. 

Charles W. Hargitt 

Syracuse University 
January 30, 1923 
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THE METHODS OF IMMUNOLOGY 1 

During recent years your president lias l>een 
denied the opportunity of continuing research 
work, by reason of constantly increasing ad- 
ministrative responsibility. Any one of you 
who lias had similar experience will understand 
the sacrifice involved in being divorced from 
immediate participation in investigations. For 
the reason stated I am unable to present to you 
any piece of research, but in lieu of this I shall 
venture to tell you briefly of the great aid af- 
forded by your own particular branch of biolog- 
ical science to those of us who are confronted 
with the responsibility for the final supervision 
of certain medicinal agents. 

Jt is a fact that governments (and particu- 
larly our own) have singled out from the great 
list of remedial and prophylactic preparations 
those susceptible of examination by immunolog- 
ical methods, and have placed in the hands of 
certain agencies control procedures applicable 
to those agents and unthought of in connection 
with other groups of therapeutic preparations. 
Let me make this clear by an example : 

At present no one may exploit in interstate 
traffic in the United States serums or vaccines 
for the treatment of cancer, but there is nothing 
to prevent any one from exploiting a treatment 
for cancer made of something other than a se- 
rum or vaccine, provided only that the labels on 
the preparation conform to the requirements 
of the food and drug enforcement officials. 

In our country Congress in 1902 recognized 
the importance of, and the special dangers and 
needs in connection with, biologic products, and 
in the intervening period the hygienic labora- 
tory of the United States Public Health Service 
has had exceptionally good opportunities of 
becoming familiar with the difficulties involved, 
as the control measures are exercised through 
that institution. 

i Presidential address before The American As- 
sociation of Immunologists, Boston, March 29 and 
30, 1923. 
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I shall now briefly review the procedures in 
connection with the preparations in which bio- 
logic control is exercised. 

SERUMS 

We naturally consider first the antitoxins 
which have well -recognized potency standards. 
I shall dismiss diphtheria and tetanus anti- 
toxins by saying that the standards for these 
are so satisfactory and so well known that the 
distribution by the central testing laboratory of 
standard serums for comparison enables pro- 
ducers to titrate their products satisfactorily, 
and, beyond occasional testing of market sam- 
ples for comparison of results with those se- 
cured bv manufacturers, no further measures 
are necessary. 

It is less well known that there has been es- 
tablished a standard for botulinus antitoxin of 
types A and B, and a standard for the antitoxin 
against gas gangrene — B. Welchii or B, per - 
fringem. In the case of these products, how- 
ever, it is customary for manufacturers to con- 
trol all of their own tests by forwarding samples 
to the centra) testing laboratory for the making 
of comparative determinations. We are in- 
debted to Miss I. A. Bengston for the standard 
in the case of each of these anaerobes. 

Finally, under this head it may be stated that 
we are endeavoring to establish an antitoxic 
unit for antidysenteric serum, but thus far the 
work has scarcely gone beyond the place where 
we can say that the serum has or has not anti- 
toxic value. Perhaps if bacillary dysentery of 
the Shiga type were a more serious problem in 
the United States we might make better prog- 
ress in this line. 

Antibacterial serums : The most important qf 
these is antimeningococcic serum, and it has 
occupied a large part of our time during the 
past five or six years. Starting with the simple 
agglutination test against the various types of 
meningococci we have gradually extended the 
work until at present, in addition to this, 
we often employ the complement fixation test, 
and even more often the determination of the 
bacteho-tropins ; tests for the latter in this 
particular connection have been placed on a 
workable basis by Miss Alice Evans. The pro- 
tection tests, devised by Gordon a few years 
ago, were given a fair trial but discontinued as 
we were unable to get such consistent results as 
Dr. Gordon seemed to have been able to secure. 


Indeed, in this case it is not at all clear that 
prolection tests would be of more value than the 
tests we now employ, since it is possible 
that the mechanism of protection in animals 
might be entirely different from the mechanism 
of therapeutic action in the spinal canal, as 
the serum is ordinarily employed. Full recog- 
nition is of course given to the various types 
of the organism in all of our tests. 

Antipneumococcic serum has been tested at 
an expense of time and money perhaps un- 
warranted by the practical utility of the prepa- 
ration. A mouse protection test, modified from 
the one originally employed by Neufeld and 
later extensively used by the workers at the 
Rockefeller Institute, is in constant use and un- 
questionably gives a fair degree of evidence on 
which to judge of the value of the preparation, 
so far as can be determined by animal tests. 

Antistreptococcic serum: In connection with 
this we have to record only failure to accom- 
plish anything beyond tests which show strep- 
tococci have been employed in immunization of 
horses, and that the resulting serum is protec- 
tive against small doses of the homologous or- 
ganism. 

It is an interesting fact that this serum, 
which is on such an unsatisfactory basis from 
a scientific point of view, is very extensively 
employed by clinicians, perhaps more exten- 
sively than any of the other antibacterial se- 
rums. 

Antianthvax serum : This serum ia not ex- 
tensively employed in human medicine, but it 
has occupied the efforts of several of our work- 
ers and we are hopeful that satisfactory pro- 
tection tests may be adopted in the near future. 
Our work so far has clearly shown the futility 
of strictly test-tube immunological examina- 
tions. 

BACTERIAL VACCINES 

In connection with this group of rather ex- 
tensively used preparations, we are again con- 
fronted with the question as to whether the 
value of the preparations is such as to warrant 
the time and money spent on the efforts at 
standardization, beyond those necessary to es- 
tablish tests to assure the safety of the product, 
since time and money are not available ade- 
quately to control all preparations coming un- 
der the law and regulations. 

Another question, which may fairly be raised 
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in ^connection with preparations falling into 
this as well as into some other groups, is wheth- 
er or not it is possible that the standardization 
of preparations of dubious prophylactic and 
therapeutic activity may give rise to a ficti- 
tious and wholly unwarranted confidence in the 
preparations. An exception must be made to 
this generalization, and this of course is with 
reference to antityphoid vaccine, the proven 
worth of which has made it necessary to adopt 
a standard test on its agglutinogenie qualities, 
a criterion which we realize is not satisfactory, 
although it is the best we have. 

TOXINS AND SIMILAR PREPARATIONS 

We consider here diphtheria toxin for the 

Schick test. Standardization is based on the 

Minimal Lethal Dose, and to meet the common 

practice of the day provides for dosages of 

one fiftieth and one fortieth of the guinea pig 

minimal lethal dose as the human dose. 

* 

Toxin-antitoxin mixture: The mixture is 
tested for toxicity, both as to its ability to 
cause death to the test animals within the 
usual period of four days and its ability to 
produce paralysis and later death. 

POLLEN EXTRACTS 

Pollen extracts are on a most unsatisfactory 
basis and we are now working on serological 
tests, controlled by clinical observation, in the 
hope that one may be adopted or developed 
which may serve as an index to the desensi- 
tizing value of the preparation. 

TUBERCULIN 

This is still another of the preparations 
which have occupied more of our time ami 
thought than is warranted by their importance 
from a therapeutic or prophylactic point of 
view. We are unable to report any success- 
ful outcome of the work which has been de- 
voted to this preparation. * 

VIRUSES 

The most important of these is smallpox 
vaccine, and there is now actually in use at the 
hygienic laboratory a method (not original with 
ns) which, by the inoculation of rabbits With a 
series of dilutions of commercial vaccine, ena- 
bles us to form a rough estimate of the potency 
of the material. This particular preparation is 
so susceptible to external influences, particu- 


larly to the temperature at which it is kept, 
that a potency test satisfactory to-day gives no 
indication whatever of the efficiency of the ma- 
terial a few days later, if it has been kept under 
conditions unfavorable to the preservation of 
the virus. 

ANTIRAB1C VTRU8 

The several modifications of the classical 
Pasteur treatment, which itself is still in use, 
have all been examined sufficiently to lead us to 
believe that the various preparations will, when 
properly used, serve to prevent the development 
of rabies when applied sufficiently early. 

From this hasty survey you will see that the 
immunological art is very extensively applied 
in the control of biologic products and that 
there are ample fields of investigation in this 
line which, when sufficiently worked, will enable 
us to place all of the preparations which are of 
value on a sounder basis than we have for many 
of them at the present time. 

Ct. W. McCoy 

Hygienic Laboratory, 

IT. 8. Health Service 


SOME MODERN PROBLEMS IN 
LEATHER CHEMISTRY 1 - * 

When the literature of leather chemistry of 
twenty-five years ago is compared with the 
publications of to-day, one is impressed by 
the extraordinary progress that has been made 
in a quarter of a century. The striking fea- 
ture of the newer papers lies not so much in 
the results of technical and practical use, 
although such are to be noted, but first and 
foremost in the entirely different point of view 
in the choice and treatment of the problems. 
The pioneers in leather' chemistry, among whom 
I would especially mention W. Eitner in this 
connection, have collectively produced a lot of 
valuable experimental data which they worked 
up solely from the standpoint of direct prac- 
tical application. They have opened up an 
exceedingly fruitful field of experimentation, 
also quite naturally utilizing contemporary 

1 Translated from German by A. W. Thomas. 

2 Presented before the Leather Division at the 
sixty-fourth meeting of the American Chemical 
Society, Pittsburgh, Pennsylvania, September 4 
to 9, 1922. 
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scientific knowledge. Activity in pure re- 
search, however, for the purpose of enlighten- 
ment and explanation, entirely unfettered by 
any thought of practical application, in which 
the complete structure of modern science is 
employed, has evidenced itself in the field of 
leather chemistry only within the past decade. 
One name joins these two phases of the de- 
velopment of leather chemistry like a bridge — 
H. B. Procter, who has given us in his 
“Principles of Leather Manufacture” a large 
number of very valuable conclusions based on 
experimental observations, and whose studies 
on the swelling of gelatin bear the character 
of the purest scientific research. 

How the example set by Procter is being 
felt by the younger generation and how they 
are successfully progressing on the road of 
pure investigation is especially evident in the 
United States. Such a lively interest in purely 
scientific studies was unheard of in this field 
in the past century. 

I may be permitted to touch upon a few of 
the problems which are considered of timely 
interest by modern scientific leather chemists 
and to contribute a few remarks to the discus- 
sion of these questions which will undoubtedly 
be brought out in their September, 1922, meet- 
ing. My selection in this connection is — our 
conceptions on the chemical nature of collagen, 
the mechanism of bating, and what we call the 
astringencv of vegetable tannins. 

Concerning the constitution of collagen we 
know merely what the study of hydrolysis has 
taught us. From hydrolysis we have a quite 
exact knowledge of the ultimate split products, 
the amino acids, but we are only very incom- 
pletely informed concerning the nature of their 
participation in the construction of the collagen 
molecule. We are indeed justified in assuming 
that in the main the amino acids are bound 
together in a peptid-like manner; but this 
leads us only so far as the peptones, i. e. f to 
those large building stones of which the col- 
lagen complex is constructed. We know prac- 
tically nothing about the manner in which the 
peptones are bound together. It appears cer- 
tain that their linkages are fundamentally dif- 
ferent from those of the amino acids within 
the peptone molecule, since pure proteolytic 
enzymes which cannot effect any decomposition 


of peptide groups (e. g. y pepsin), can break 
proteins down only to the peptone stage. It is 
possible that the peptones are combined in a 
special fashion, which while resistant to pepto- 
lytic enzymes (c, g, , Erepsin) is vulnerable to 
the attack of proteolytic enzymes (pepsin), 
Up to date nothing definite is known concern- 
ing the nature of such combination. Plimmer’s 
supposition that it is a question of anhydride- 
like groupings of amino acids is unproven, and 
the alternative conception of J, A. Wilson'* 
that collagen and gelatin can be represented 
by the formulas 

/NH 

B i 

\CO 

and 

b /XH 2 

\COOH 

respectively, is not very convincing, since it is 
difficult to see why the -NH-CO- groups in col- 
lagen hydrolyzable by pepsin should not be 
attacked by trypsin, while in other respects 
the behavior of the peptid groups is just the 
reverse. 

If the peptone linkage is assumed to be 
through primary valences, then we are forced 
to seize upon a kind of linkage entirely differ- 
ent from the peptide groupings, and concern- 
ing which, as previously mentioned, nothing is 
exactly known up to the present. It is pos- 
sible, however, that the nature of the con- 
nections between peptones within the protein 
molecule is not at all through groupings which 
depend upon the saturation of primary val- 
ences, but that it consists of much looser bonds 
in which the peptones play an independent 
rdk. It is conceivable that this loose connec- 
tion between the peptones becomes more tenu- 
ous during swelling of hide perhaps due to the 
enlargement of the watery envelopes existing 
around each single peptone molecule. Accord- 
ingly it is clear that swelling could be re- 
garded as a preliminary stage in the pepton- 
izing (t. e., decomposition into peptones). It 
is also plain to be seen according to such a 
conception that the skin of young animals, rich 
in water, would be more easily transformed to 
gelatin than the hide of older animals, and fur- 
ther that the process of liming would become 

Am. Leather Chem . A$so* y (1917), 12, 108. 
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more difficult to carry out or even l>e frus- 
trated in purpose upon dehydration (with al- 
cohol) or by drastic desiccation. There are 
many examples illustrating the point that gel 
substances are the more readily peptized, the 
larger the watery envelopes about the single 
particles and thereby the greater the distance 
between them. In collagen the peptones may 
play the role of the individual particles, 
bound together by weaker valence forces than 
is wont in the case of primary valence. Just 
what this kind of affinity will be called re- 
mains to be seen. In any case, for the pur- 
pose of a preliminary working hypothesis, the 
following assumption may be of service: Pep- 
tones are bound to each other and to other 
smaller complexes in a loose manner, and are 
somewhat more strongly separated from other 
similar peptone complexes by larger water 
shells. During swelling of the protein these 
loose bonds can become still more tenuous. 

The question now arises as to what influ- 
ence swelling of collagen exerts on the action 
of enzymes, where the swelling is caused only 
by neutral salt solutions, and not by acids nor 
alkalies, in order to exclude the possibility of 
hydrolyzing^ action, i. e splitting of peptide 
linkages, by H + or OH~ ions. Experiments 
carried out in the Institute of Leather Chem- 
istry at Darmstadt, and which will be reported 
elsewhere, have shown that the action of 
trypsin on collagen (white hide powder) de- 
pends to a high degree upon preliminary swell- 
ing in neutral salt solutions. The following 
results are especially noteworthy. If collagen 
is strongly swollen in normal KCNS or K1 
solutions, trypsin will almost completely dis- 
solve it. It does not matter whether the trypsin 
has been added with the swelling salt or after- 
ward. This tryptic action is predominately 
proteolytic, *. c,, it converts the protein pre- 
dominately to peptones or peptone complexes 
and splits these into amino acids only to a 
relatively slight degree, which is shown by 
the fact that the hydrolysis products in the 
solution give copious precipitates with tannin, 
while formol titration yields smaller values than 
in the absence of the swelling salts. It appears 
then that the decomposition goes only to the 
peptone or peptone-complex stage and that 
the peptolytie action of the trypsin is pre- 
vented by the salt present. It is further 


worthy of note that very concentrated solu- 
tions of thiocyanates (5 to 8 N) and of iodides 
(3 N) have an inhibiting effect on the pro- 
teolytic as well as on the peptolytie action of 
the trypsin, and an astringent or shrinking ac- 
tion of the salt solutions runs parallel thereto. 

Experiments with chlorates, nitrates, chlo- 
rides and sulfates have shown that these salts 
bring about swelling, decreasing in effect in the 
order named, and their influence on the action 
of trypsin is parallel to the decreasing swell- 
ing. Experiments were performed where pieces 
of pelt were treated with trypsin in N/2 so- 
lutions of the various salts at 37° C\ The 
trypsin acted most vigorously upon the pelt, 
in the presence of thiocyanates, and the ac- 
tivities of the other salts followed at consid- 
erable intervals in the order iodides, chlorates 
and nitrates, chlorides and sulfates; the same 
order that obtained for the swelling power in 
the absence of trypsin. The effect is scarcely 
noticeable with chlorides, and in the case of 
sulfates it is doubtful whether the effect is null 
or even slightly negative, u e», whether sul- 
fates exert a weakly inhibitory effect on the 
proteolytic action of trypsin. 

1 wish to especially emphasize the fact that 
the comparative experiments were all under- 
taken at the same hydrogen ion concentration 
(electrometrically measured). It is evident 
that it is not correct to explain the swelling 
power of an electrolyte solution solely and en- 
tirely as a function of the hydrogen ion con- 
centration. The anion of the electrolyte exer- 
cises a very pronounced influence, and the 
Hofmeister series are not yet to be relegated 
to the class of abandoned fallacies. 

What further conclusions may be drawn 
from the above observations f 

First and foremost care must be exercised 
concerning the presence of salts in the bate 
liquor. The greater the swelling effect of these 
salts, then the more dangerous the activity of 
the trypsin, since it can lead to deep-seated 
peptization and to heavy damage to the bide. 

Further, the various, widely differing obser- 
vations which have been published concerning 
the effects of enzymes (especially trypein) on 
hide can be understood. Different experi- 
menters have obviously used collagen of very 
different degree of swelling, and consequently 
obtained discordant results. It is also under- 
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stood why collagen from different animal hides 
and tendons, while not showing any distinct 
analytical variations, have behaved different- 
ly in their ease or difficulty of conversion to 
gelatin. 

It is already on reeord in physiological text- 
books that collagen that has been previously 
treated with hydrochloric acid will be attacked 
by trypsin. That this effect is not a function 
of the hydrolyzing action of the acid, but 
rather due to the increase in the swelling is 
evident from the analogous action of neutral 
gaits which bring about swelling of the col- 
lagen. 

A new question which turns up is worthy 
of consideration, namely, whether the fixation 
of tannins is increased by the loosening of the 
peptones in the collagen-complex, that is, 
whether an increased development of surface 
is effected in the hide by the swelling with 
neutral salts, which would be shown by an 
increase in the amount of tannins capable of 
being fixed. Such experiments are contem- 
plated. 

I might now turn to another question 
which stands out prominently in the field of 
leather chemistry; the character of astringency. 
We combine with the idea of astringency the 
conception of tanning intensity, but until re- 
cently there has been no means at our dis- 
posal to determine comparative differences in 
degree of tanuing action between two tanning 
agents which showed the same “tannin"’ con- 
tent. 

Wilson and Kern 4 have attempted to ac- 
complish this through the determination of the 
tanning velocity, based on the assumption that 
a certain proportionality exists between astrin- 
gency and speed of adsorption. Another meth- 
od could be suggested from the viewpoint that 
a strongly astringent tannin will be taken up 
by a surface of weak adsorptive forces, while 
a tannin of low degree of astringency re- 
quires a powerfully adsorbing surface. A 
fractionation of the tanning material takes 
place according to the astringent* v in each 
liquor, since hide already considerably tanned 
and therefore of low adsorptive power will 
take up only the most astringent fractions in 

huh Eng. Chem 12, (1020), 465. 


the strongest liquors, while fresh untanned hide 
will take up the mildest, least astringent tan- 
nins and even “non-tans.” To test this view 
it is merely necessary to prepare hide powder 
of varying degrees of tannage, taking care 
that all soluble matters are washed out of the 
tanned powders. Treatment of different tan- 
nin solutions with these hide powders of vary- 
ing degrees of tannage should yield informa- 
tion regarding the relationship of the astrin- 
gent to the mildly acting parts present. Such 
experiments are now in progress in this labora- 
tory and it will soon be seen whether they lead 
to useful conclusions. This procedure will by 
no means touch upon the question of the reason 
for astringency. Very interesting experiments 
by A. W. Thomas and S. B. Foster 5 were ap- 
plied to the elucidation of this problem, and 
the results render it quite conceivable that as- 
tringency is a function of the electrical charge 
of the colloidal tannin particles. Previous to 
learning of this research I held the view that 
astringency was connected with the size of 
particles of the tannin. In order to test this 
assumption, it would be necessary to study the 
distribution of particles according to size in 
various vegetable tanning materials. Such an 
investigation has been pursued in this labora- 
tory and will be published elsewhere. A few 
of the results are briefly as follows: 

When a tannin solution is fractionally salt- 
ed out, the first fraction will contain the largest 
particles, the later fractions, smaller particles, 
and in the final filtrate there will be the small- 
est non -precipi table tannin particles. When 
the separate precipitated fractions are filtered 
off, redissolved, and their amounts determined, 
comparable figures are arrived at which dis- 
close the size relationships of the tannin par- 
ticles in different tannin solutions. In this 
way large differences with various tanning 
materials are manifested. For example, an ex- 
tract of quebracho wood prepared in the 
laboratory is rich in large and medium tannin 
particles and relatively poor in the smallest 
non-precipitable particles. Sumac is entire- 
ly different in that the greater part is com- 
posed of the smallest particles and very few 
large and medium particles appear to be pres- 

zj. Ind. Eng. Chan., 14 (1022), 101. 
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ent, Thus there is a characteristic picture for 
each tanning material, that certainly is also 
influenced by the concentration and the man- 
ner of preparation of the respective solutions. 
The effect of age and non-tans on the size of 
particles is interesting. No two solutions be- 
have alike upon aging. There are those which 
undergo a very considerable development in 
size of particles ( e . p., quebracho and man- 
grove) and others, in which this does not hap- 
pen (e. p. t gallotannin, oak wood and chest- 
nut wood). In any case one is not justified 
in assuming that no gradual change has taken 
place when a tan solution remains clear (no 
separation of ellagic acid or phlobaphenes). 
A solution may remain clear while undergo- 
ing an increase in size of particles which will 
be manifested in its tanning effect. 

The effect of non -tans seems in most cases 
to be an increase in the degree of dispersion 
or in an inhibition of flocculation, or, in other 
words, diminution in particle size. This re- 
calls the observation of Wilson and Kern 
where the speed of tanning was shown to be 
greatly reduced by gallic acid and suggests a 
relation between size of particles and speed 
of adsorption. All non-tans, however, do not 
behave alike; sumac non-tans, for example, 
have rather the opposite effect. 

A closer examination of this non-tan ques- 
tion has shown that the sugar-like non -tans 
exert no influence on the size of the tannin 
particles, but that the phenol-like bodies (gal- 
lic acid type) have a pronounced effect. Gal- 
lic acid diminishes the precipitable fractions 
of chestnut tannin and of gallotannin to about 
one half. Here again exceptions are encoun- 
tered, for quebracho and sumac are not mark- 
edly affected by gallic acid in respect tb salt- 
ing out. 

This fractionation of tannin solutions is 
purely colloidal (according to partible size), 
and not purely chemical (according to com- 
ponents of different chemical constitution) as 
proven by the fact that the Lowenthal factor 
of all fractions is the same. Only in the case 
of oak bark, which is known to contain a mix- 
ture of tannins, one reacting green with fer- 
ric salts, the other blue, did fractional salting 
out effect a separation, although incomplete, 
of these components. This separation was evi- 


denced by the regular change of the Lowenthal 
factors and of formaldehyde precipitation. In 
this treatment the tannin reacting green with 
ferric ion proved to be of higher disparsity 
than the blue-reacting tannin. 

It yet remained to be tested whether the 
separate salted-out fractions showed any dif- 
ference in their other colloidal properties. 
Viscosity and surface tension were measured 
with this object in view and compared with 
the corresponding values of the original tan- 
nin solutions. No direct relation between size 
of particles and viscosity was found, but the 
surface tension figures did prove to be depend- 
ent upon particle size. The first fractions 
(largest particles) always lowered the surface 
tension of water to the greatest extent, the 
decrement decreasing with each further frac- 
tion. 

The increase in size of particles which en- 
sues if the addition of sodium chloride is 
maintained under the critical precipitation con- 
centration can likewise be explained as due to 
lowering of the surface tension. Further, aged 
tannin solutions also show increased lowering 
of the surface tension corresponding to in- 
crease in size of the particles, with the ex- 
ception of quebracho. Conversely, there is a 
distinct correspondence with the fact that all 
processes or effects tending to decrease the 
size of particles have the expected effect on 
the surface tension. Among other things we 
might mentioif the diminution of size of par- 
ticles through short heating of tannin solu- 
tion, and the especially high degree of dis- 
persion possessed by tannins set free from 
their lead salts by hydrogen sulfide. 

This scanty summary of a few experimental 
results shows what a fruitful field for colloid - 
chemical result is offered by our vegetable tan- 
ning materials and it is to be expected that 
many points of practical application will be 
found when greater light is thrown upon the 
understanding of the problem of astringency. 

The ultimate aim, however, in this and in 
all other leather chemistry researches is the 
widening and deepening of our fundamental 
knowledge of an as yet very undeveloped field. 

Ed. Stiasny 

Leather Chemistry Research Institute, 
Darmstadt, Germany 
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ON THE SPECTRAL CHARAC- 
TERISTICS OF PROTECTIVE 
COLORATION 

Tut following note is of the nature of n pre- 
liminary report on some investigations made 
last summer at Woods Hole. In this investiga- 
tion an answer was sought to the following spe- 
cific question; Is the color of a protectively 
colored animal spectrally similar or dissimilar to 
the color of the background which it matches? 

The significance of the question lies in the 
light it can throw on the nature of color vision 
in animals. Take, for instance, the color of the 
frog — his head and back so closely resembling 
the slime of stagnant pools that it is difficult to 
detect him. If, in the first place, this color is 
adaptive, if the resemblance really helps to con- 
ceal the frog either from prey or enemies; and 
if in addition it can be shown that the frog's 
green and the green of the slime are, spectrally 
considered, different mixtures, it follows that 
the organisms from which the frog is concealed 
have color vision which in this respect at least 
agrees with our own. Color, as a natural fact, 
is not a physical but a psychological entity and 
a knowledge of facts like this is a knowledge of 
the experience of other organisms. There aro 
those among biologists who deny the existence 
of adaptations in the sense of directed evolu- 
tionary responses by an organism to an environ- 
ment. It is perhaps not out of place to note 
that such a denial is here beside. the point. All 
that is really postulated in the case of the frog 
is that green frogs are safer from enemies or 
more dangerous to their prey than red frogs 
would be, so that while the language here im- 
plies a particular point of view the conclusions 
are largely independent of the biological philos- 
ophy which may have directed the work. 

One obvious difficulty presents itself. We 
may be confident that cases of adaptive coloring 
exist but it is difficult to establish the adaptive 
nature of any particular case. Undoubtedly 
some cases of close color resemblance are 
accidental, in the sense of being unrelated to 
the external life of the organisms, so that it is 
only by multiplying instances that any general 
probability can bo established. Again, while 
material of a general sort is available in large 
quantity, the number of clear cut types is much 
smaller. The exclusion of material rests upon 


various grounds, among which may be men- 
tioned ; 

(a) The adaptation is to a very generalized 
background, and is usually accomplished by 
similarity of pattern m much as by hue. Thus 
the plumage of the quail and the markings of 
the garter snake serve admirably to eoneeal 
them in natural surroundings, but it is hard to 
pick out a pair of specific color matches. These 
cases, which are very numerous, can now be 
studied in the light of the knowledge of cam- 
ouflage obtained during the war and some work 
of this kind has, I believe, been done. This 
work, which requires special training of the 
kind possessed by painters, seems capable of 
yielding very valuable information, but the re- 
sults would be pertinent to the present inquiry 
only in so far as they might help to establish 
more generally the fact of the existence of color 
adaptations. 

( b ) The pair of colors is such as to offer lit- 
tle variety of possible composition. Reds and 
blues cannot be synthetized in as many ways as 
greens and yellows, so that the matches of these 
colors will necessarily show only minute spec- 
tral differences. 

From this it follows that the most suitable 
material is furnished by color matches with a 
solid green or yellow background. The cases 
which were found most suitable were those of 
animals colored green to match the leaves and 
grass in winch they lived. Such cases are very 
numerous among reptiles and insects and are 
particularly good instances because the green of 
chlorophyll has well marked spectral character- 
istics, being relatively deficient in the blue- 
green. On the other hand, many green insects 
assimilate directly in the epidermis the chloro- 
phyll of the leaves on which they feed. Thus 
the katydid and the tomato worm are colored 
with actual chlorophyll. For such eases there 
would necessarily be no spectral difference and 
there is moreover not the same presumptive 
evidence of color adaptation. There remain, 
however, a large number of instances of which 
a few were studied. 

The method of study adopted was by the 
use of color filters. These were used either (1) 
by illuminating the animal on its background 
with white light and viewing through the filter; 
or (2) by illuminating with the light trans- 
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mitted through filter* For the eases studied the 
two methods are equivalent, the first being 
suited to the study of organisms in their out of 
doors environment, and the second being on the 
whole more convenient in the laboratory. The 
two methods are not in all cases equivalent, as 
will be noted later. 

The filters used were an improvised set made 
by fixing out and washing ordinary photo- 
graphic plates and dipping them in dyes. These 
were made before going to Woods Hole and all 
dyes of the rather meagre stock available were 
tried out These included some pre-war speci- 
mens of commercial “Diamond Dyes” and it is 
perhaps unfortunate that some of the most use- 
ful filters were made from these dyes of un- 
known composition* The most important filter 
is, however, Brilliant Green (Gruebler). Used 
in combination with Diamond Orange this trans- 
mits deep red and the blue end of the green. 
Seen through this combination foliage appears 
brownish red, whereas most artificial green pig- 
ments appear more intensely green. Used with 
Diamond Turkey Red the same general effect is 
produced, the obliterated portions of the spec- 
trum being somewhat wider so that the greens 
appear bluer and the reds purer. Used with 
Diamond Olive Green, foliage appears straw 
color. Brilliant Green and eosin transmits only 
red and blue. 

The most characteristic phenomena are shown 
by the common grass snake (Liopeltis Yer - 
waits). The use of this animal, a specimen of 
which was secured early in the investigation, 
was suggested by the late Dr. George Lefevre, 
and saved much time which might otherwise 
have been spent in search for suitable material. 
This is to the eye so good a match for the grass 
which it inhabits that it is hard to discover the 
snake even when the observer is looking directly 
at it. When viewed through any of the filter 
combinations mentioned above the contrast is 
vivid and startling* The snake appears a vivid 
green, or, in the case of the eosin combination, 
deep blue— in absolute ooatrast to the red or 
yellow grass. A photograph, which can not 
here be reproduced, exhibits this contrast, 
the panchromatic plates used being more 
sensitive to the red than to the green, so that 
the snake appears darker; but no photograph 
can reproduce the violence of the color contrast. 
The green of frogs is of a similar character. 


Certain grasshoppers (e.g, Melanoplus femur- 
rubrum) have in their coloring a green that is 
spectrally different from leaf and grass greens, 
also the green of the so-called Florida chame- 
leon (Anolis Carolinemis ). This last changes 
from green to brown, but the coloring is not 
clearly adaptive. 

These scattering observations and a few 
others were all that the time permitted last 
summer. While not sufficient to warrant defi- 
nite conclusions they indicate clearly that color 
vision similar to human exists lower in the 
phylogenetic scale. It is hoped that next sum- 
mer will furnish instances sufficiently numerous 
to settle this point definitely. In addition, many 
interesting lines of development open up, some 
of which will now be indicated. 

Color is, as remarked above, not a physical but 
a psychological entity. To be green is to ap- 
pear green to some percipient and it is the 
visual experience of this percipient that alone 
can explain the color in the sense in whieh we 
here use the word “explain”. To make this 
sense clear it may be noted that though we may 
or may not have an explanation of the absorp- 
tion spectrum of chlorophyll or hemoglobin, 
such an explanation would not touch the prob- 
lem of the greenness of grass or the redness of 
blood. This being understood, the question 
arises : For what percipients does the color of a 
given organism exist? Now according as it 
can be shown to exist for the organism itself 
or for its environmental enemies or prey, we 
are led to biological implications of quite dif- 
ferent kinds. In the first case we would be led 
to consider the evolutionary development of the 
adaptation as guided from without by natural 
selection or some similar process, whereas in 
the second case we are led to think of an evo- 
lutionary process self contained within the or- 
ganism. These two points of view divide evolu- 
tionary speculation into two classes which we 
may call the peripheral and central types and 
the class of facts which these investigations open 
up seems suited to throw light on this very fun- 
damental question. Keeping this philosophical 
problem in mind, let us enumerate some definite 
questions of fact which need to be settled. 

(1) Just how low in the scale of organisms 
does color vision exist? The snakes and lizards 
have vertebrate enemies from which protection 
is needed. Most insects have birds to fear, so 
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that the few instances here studied give infor- 
mation only about the vertebrate eye. Cases of 
coloration among marine organisms are known 
which indicate color vision in anthropods, and 
the current explanation of the colors of flowers 
presupposes an ability of insects to discriminate 
color, but more information on this point is 
needed. 

(2) Some animals have variable color and 
some at least of these make their own color re- 
sponse to visual stimuli. The most conspicuous 
example is the flat-fish. The very thorough 
studies of Mast and others establish the fact 
that this sees color, but no tests have been made 
to see whether, for instance, a red-green combi- 
nation would be matched by its subjective 
equivalent, yellow. Here we have an animal 
which can actually be put through the same 
kind of psychological test that is applied to men. 
We ask it in effect, “What does this look like 
to you?” and tests can be made for after- 
image colors, contrast illusions, etc. Such tests 
seem likely to throw more light on color vision 
in animals than any other line that is now open. 
In this connection a point of technique in the 
use of color filters should be noted. It was 
said above that it is a matter of indifference 
whether the grass snake is illuminated with 
white light and viewed through the filter, or 
illuminated with the filtered light. This is true 
for an animal of fixed color, but it will be read- 
ily seen that the experience of the snake is dif- 
ferent in the two cases, for in the second case 
it shares with the observer the color contrast 
produced. As a matter of fact the snake mani- 
fested no uneasiness at being thus rendered so 
startlingly conspicuous, indicating that color ex- 
perience does not form a part of his ordinary 
response, though this can hardly be affirmed 
definitely on the basis of a single uncontrolled 
observation. In the case of an animal like the 
flat-fish, however, it is clear that the two meth- 
ods of observation would lead to quite different 
results, for in the second ease the fish would re- 
spond so as to make the contrast disappear as 
far as possible. 

(3) Does color perception imply color 
vision, i.e., are eyes essential to the process of 
color response? The question may seem absurd, 
but cases are cited in the literature of larvae 
forming chrysalides matching a background in 
which blinding the larvae did not alter the 


response. It may be that the underlying photo- 
chemical processes are here generalized in the 
skin instead of being confined to a specific end- 
organ. This would place color response on the 
same footing with most others, but the present 
meagre indications of fact must be widely cor- 
roborated and extended before any conclusions 
can be drawn. 

(4) Do animals with dichromatic color 
vision exist? Is, for instance, the brilliant plu- 
mage of the cardinal really a contrast to the 
surrounding foliage for the eyes that are most 
concerned with finding him? 

The writer hopes during the next and suc- 
ceeding summers to continue work on some of 
the problems here raised. 

This work was rendered possible by the gen- 
erosity of the Nela Research Laboratories of the 
General Electric Company, who defrayed the 
expenses of the work at Woods Hole. To a 
physicist venturing into foreign fields the biolo- 
gists there were most generous in their ad- 
vice and encouragement. To Dr. Ralph S. Lillie 
in particular my thanks are due for his unfail- 
ing interest and helpful suggestions. 

C. M. Sparrow 

Rouse Physical Laboratory, 

University of Virginia, 

February 28, 1923 


LONGEVITY IN THE SOUTHERN 
STATES 

The federal statistics of 1920 are very im- 
portant because they afford the first satisfactory 
opportunity of estimating longevity in the 
southern states. It is true that southern states 
were added to the registration area for deaths 
a few years before 1920, but as population 
statistics are collected only at decennial inter- 
vals the year .1920 is the first year at which both 
mortality and population statistics of the south- 
ern states are directly available. 

As the negro lias so often been referred to 
as the most disturbing factor in the progress 
of this country the results of an investigation 
into the relative longevity of southern states 
whose populations include such large numbers 
of negroes should be of considerable interest 
and importance. The writer believes that the 
general feeling among those interested in the 
problem has been similar to his own that such 
results would prove alarming. If so, the results 
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of this paper will prove quite surprising, for 
if the statistics of these southern states are 
reliable longevity in the south compares very 
favorably with longevity in the north. Those 
of us who have felt considerable pride in com- 
paring longevity in this country with longevity 
in other countries have always felt a mental 
reservation on account of the possible condi- 
tions in the south since the latter were never 
represented in the comparison. It affords great 
relief then to find evidence that longevity in 
the southern states with their large proportions 
of negro population not only compares favor- 
ably with longevity in the northern states but 
even excels in some cases; that is, longevity in 
some of the southern states seems to excel quite 
significantly the longevity in some of the 
northern states. The writer hastens to add, 
however, that in his own estimation these con- 


clusions are affected somewhat by consistent 
overstatements of advanced ages, at least, in 
most of the southern states. While it is 
impossible, of course, to measure the extent 
and effect of this tendency its existence is 
beyond question as is evidenced by the un- 
natural “bunching” of data in both the mor- 
tality statistics and the population statistics at 
the highest ages. However, the method followed 
in this investigation is one which minimises 
inaccuracies at the most advanced ages, and 
considering that the first numerical measures 
of any natural phenomenon can be regarded 
only as first approximations the writer believes 
the numerical results given below to be very 
satisfactory for purposes of comparison with 
results obtained from other populations and 
drawing general conclusions therefrom. 

The numerical results of this paper were ob- 


MALES— EXPECTATION OF LIFE 


Age 

Ky. 

Tenn. 

Miss. 

No. Car. Va. 

Florida 

La. 

So. Oar. 

10 

54.2 

52.5 

51.0 

52.1 

51.8 

50.1 

50.0 

49.5 

20 

46.1 

44.6 

44.5 

43.9 

43.7 

42.3 

42.1 

41.6 

30 

38.5 

37.4 

37.7 

36.7 

36.3 

35.2 

34.9 

34.6 

40 

30.7 

30.2 

30.4 

29.5 

29,0 

28.2 

27.9 

27.8 

50 

23.0 

22.9 

22.9 

22.2 

21,8 

21.5 

20.9 

20.7 

60 

15.9 

16.0 

15.8 

15.3 

15.0 

15.2 

14.8 

14.2 

70 

10.1 

10.3 

9.9 

9.4 

9.4 

9.8 

9.6 

8.9 

80 

5.8 

6.0 

5.8 

5.4 

o*5 

5.6 

5.6 

5.3 

Ave. Exp. 

32.90 

32.47 

32.23 

32.08 

31.90 

31.40 

31.23 

30.98 




DEATH 

RATES 

PEB 10,000 




10 

27 

26 

30 

24 

24 

30 

30 

28 

20 

51 

59 

73 

55 

56 

66 

62 

67 

30 

58 

77 

77 

82 

75 

82 

85 

95 

40 

73 

93 

80 

89 

92 

115 

101 

102 

50 

104 

116 

115 

127 

131 

160 

164 

151 

60 

219 

224 

212 

222 

253 

267 

294 

286 

70 

504 

486 

496 

532 

549 

529 

559 

594 

80 

1086 

1070 

1202 

1296 

1312 

1121 

1153 

1438 


FEMALES — EXPECTATION OF LIFE 


Ace 

Ky. 

Tenn, 

Florida 

La. 

Miss. 

Va. 

No. Car, 

So. Car. 

10 

53.0 

51.2 

51.2 

50.6 

49.7 

50,2 

00.3 

48.3 

20 

45.0 

43.5 

43.2 

42.5 

42.3 

42.3 

42.3 

40.6 

30 

37.8 

36.8 

36.2 

35.6 

35.8 

35,4 

35.4 

34.2 

40 

80.7 

30.1 

29.4 

29.0 

29.3 

28.6 

28.8 

27.9 

50 

23.1 

23.1 

22.6 

22.2 

22.6 

21.7 

22.0 

21.4 

60 

16.1 

16.3 

15.9 

15.7 

16.0 

15.3 

15.1 

15.1 

70 

10.3 

10.5 

10.2 

10.2 

10.2 

10,0 

9.2 

9.9 

80 

6.0 

6.2 

6.0 

6.1 

6.0 

5.9 

0.4 

6,6 

Ave. Exp, 

32.68 

32.20 

31.97 

31.72 

31.68 

31.50 

31.48 

30.98 




DEATH 

RATES 

PEB 1,000 




10 

26 

28 

25 

25 

33 

27 

23 

20 

20 

58 

69 

64 

63 

78 

66 

65 

80 

30 

83 

97 

80 

97 

108 

94 

98 

112 

40 

80 

100 

107 

108 

110 

107 

116 

127 

50 

111 

132 

138 

152 

149 

147 

127 

160 

60 

219 

210 

226 

256 

219 

270 

234 

270 

70 

475 

475 

502 

500 

489 

517 

521 

564 

80 

1083 

1063 

1075 

1098 

1191 

1128 

1474 

1287 
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tained by constructing abridged mortality 
tables from the mortality and the population 
statistics of 1920 of each of the eight southern 
states, Kentucky, Tennessee, Mississippi, North 
Carolina, Virginia, Florida, Louisiana and 
South Carolina for both the males and the fe- 
males. Tables were constructed for both sexes 
also for the eight states taken as a whole and 
likewise for the ten northern states Connecticut, 
Indiana, Maine, Massachusetts, Michigan, New 
Hampshire, New Jersey, New York, Rhode 
Island and Vermont Twenty abridged mor- 
tality tables then were constructed. The mor- 
tality tables themselves axe not given, as prac- 
tically nothing can be deduced from them 
which can not be deduced from the tables of 
expectations of life and death rates on the 
preceding page. 

It will be noticed that the records of the 
various states vary in different ways at differ- 
ent ages; that is, one state may show up better 
at one interval of ages and another state at 
another interval. For that reason it is not easy 
to arrange the states according to their proper 
standing, as was attempted here. The scheme 
followed here was to compute what might be 
called the average expectation of life which is 
merely the average of the expectations of life 
at the given ages weighted by the number living 
at those ages as given by the abridged mortality 
table. 

No detailed discussion of the expectations of 
life and the death rates at the different ages 
for the different states seems necessary. It is 
interesting to note, however, the excellent re- 
sults of Kentucky and Tennessee, particularly 
Kentucky. Several years ago, the writer in- 
vestigated the longevity of native Americans 
of native parentage and expressed then his be- 
lief that their record of longevity would com- 
pare favorably with the longevity of any other 
nationality. Measures of that longevity are 
closely approximated by the expectations of 
life for Kentucky. As the expectation of life 
at age 20 closely approximates that at age of 
birth in most mortality tables the expectation 
of 64.2 years for the males and 63.0 years for 
the females might be regarded as approxima- 
tions of the average span of life of the two 
sexes in that state. It should be noticed that 
longevity in Kentucky seems to excel the aver- 


age results for the ten northern states (see be- 
low) to a considerable extent. It is very re- 
markable that the records of the males seem 
to excel those of the females in five of the 
eight southern states (*. e., in Kentucky, 
Tennessee, Mississippi, North Carolina and 
Virginia). 

It is interesting to compare the expectations 
of life and the death rates of the ten northern 


states and of the eight southern states. 



EXPECTATION OF LIFE 



MALES 

FEMALES 


North 

South 

North 

South 

10 

52.8 

51.7 

52.9 

50.7 

20 

44.0 

48.8 

44.6 

42.9 

30 

86.1 

36.5 

36.9 

36.1 

40 

28.4 

29.8 

29.3 

29.4 

60 

21.0 

22.1 

21.8 

22.4 

60 

14.8 

15.8 

14.9 

15.7 

70 

9.0 

9.8 

9.5 

10.1 

80 

5.2 

5.7 

5.5 

6.0 

Ave. Exp. 81.76 

32.00 

32.17 

81.85 


DEATH 

RATES 

PER 10,000 



MALES 

FEMALES 


North 

South 

North 

South 

10 

30 

27 

26 

27 

20 

45 

60 

46 

67 

80 

62 

77 

69 

96 

40 

88 

92 

81 

106 

56 

182 

130 

122 

132 

60 

281 

246 

249 

237 

70 

604 

526 

568 

502 

80 

1882 

1191 

1225 

1124 


It will be noticed that the expectation of life 
of the males of the northern states excel 
those of the males of the southern states only 
at ages 10 to 20 and that the average expecta- 
tion of life of the southern males exceeds that 
of the northern males. It is a very interesting 
question to what extent the indicated superiori- 
ty of the southern males at ages 30 and beyond 
is due to overstatement of ages. With the very 
worst interpretation comparison of the death 
rates of the two groups shows that the south 
compares very favorably with the north. The 
females of the two groups compare much the 
same way but the beginning of the indicated 
superiority of the southern females appears at 
a later decennial age than in the case of the 
males and hence the northern females show a 
slightly greater average expectation of life. 
It should be noticed that the southern males 
excel the southern females in the average ex- 
pectation and in the expectation of life and 
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death rates at the earlier ages. Again it would 
be interesting to know whether and to what 
extent the indicated superiority of the southern 
females at the advanced ages is due to over- 
statement of advanced ages. 

It should be stated that no scheme of smooth- 
ing of data was employed in computing the 
death rateB given in the tables above and 
that the computation of each death rate 
was essentially independent of that of 
any other. In the light of this fact the 
absence of significant incongruities and the 
general agreement of the various numerical re* 
suits at the different ages of all twenty mor- 
tality tables is rather remarkable. It is only 
hoped that the evidences of overstatement of 
advanced ages — and the northern states are 
not wholly beyond criticism in this respect — 
will gradually disappear. It should also be 
added that since all of these mortality tables 
were constructed from the statistics of a single 
year (1920) the results given above are offered 
merely for purposes of comparison and general 
conclusions. 

C. H. Forsyth 

Dartmouth College 


SCIENTIFIC EVENTS 

SAFETY CODE FOR AUTOMOBILE BRAKES 

A national safety code for automobile 
brakes and brake testing will be developed 
under the auspices of the American Engineer- 
ing Standards Committee as the result of the 
decision of a special committee consisting of 
representatives of the American Automobile 
Association, the Motor Vehicle Conference 
Committee, the Conference of Motor Vehicle 
Administrators, the American Society of Me- 
chanical Engineers, the United Stat^k Bureau 
of Standards, the United States War Depart- 
ment, the Society of Automotive Engineers, the 
Underwriters Laboratories, the Safety Croup of 
the American Engineering Standards Commit- 
tee and David Beecroft of the Class Journal 
Company. David VanBchaaok, vice-president 
of the National Safety Council, was chairman 
of the committee. 

The American Engineering Standards Com- 
mittee has asked the Society of Automotive 
Engineers, the Bureau of Standards and the 
American Automobile Association to act as 


joint sponsors for the development of this 
code. The actual work of formulating the 
code will be carried on by a sectional com- 
mittee representative of all the interests con- 
cerned with the problems of automobile brakes 
either as administrative officers, users, pro- 
ducers or general public. 

The need for a national safety code cover- 
ing methods of testing brakes and also those 
elements of brake or brake lining construction 
which are accident factors is emphasized by the 
increasing tendency toward state and municipal 
legislation on this subject. Several states al- 
ready have brake testing laws and in a num- 
ber of other states such laws are being drafted. 
There is, however, no agreement at present as 
to what is a safe braking distance or what 
constitutes a satisfactory braking test. Until 
a national safety code has been developed and 
generally accepted the motorist driving from 
one city to another or from state to state will 
have no assurance that brakes approved in one 
city will not bring a fine in the next town or 
state. 

THE AUSTRALIAN NATIONAL RESEARCH 
COUNCIL 

The Australian National Research Council 
has issued a report of its annual meeting held 
in Sydney in August last which is summarized 
in Nature. The council was formed for na- 
tional and international purposes in January 
1921 by the Australian Association for the Ad- 
vancement of Science, to which body it has to 
submit a full report of its work and proceed- 
ings on the occasion of each meeting of the 
Association. At the meeting Sir David Orme 
Masson was elected president of the council in 
succession to Sir Edgeworth David. Resolu- 
tions were passed urging the need for the State 
endowment of systematic research in the Pacific 
islands under Australian control, for research 
work in Australia in respect of refrigeration, 
and for laboratories to carry out industrial in- 
vestigation and research. Offers of co-opera- 
tion with the Commonwealth Institute of Sci- 
ence and Industry in measures for furthering 
these objects were made, and preliminary steps 
taken for the inauguration of a publicity cam- 
paign for the purpose of securing that the 
functions, operations and financial needs of the 
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Institute may be more fully appreciated by 
the Commonwealth Government, the Legisla- 
ture and the public generally. The council has 
decided to ask the Australian Association to re- 
gard it as a fully constituted body free to con- 
duct its own affairs subject to instructions from 
the International Research Council. The first 
issue of Australian Science Abstracts , pub- 
lished by the Australian Research Council as 
a quarterly journal of abstracts of papers by 
Australian scientific workers, appeared on 
August 1, 1922. An invitation has been issued 
by the Commonwealth Government through the 
Research Council to the representatives of the 
Pan-Pacific Scientific Congress to hold the 
Congress in Australia in 1923. 

ENGINEERING LIBRARY FOR DENVER 

Scientific circles will recognize the import- 
ance of the library facilities that have just been 
opened for engineers and scientific men in the 
City of Denver. 

The Colorado Scientific Society has had a 
long history and has been the medium through 
which many discoveries, especially along the 
line of geology and mineralogy, have been an- 
nounced. In the past few years this organiza- 
tion has not been as active and its financial 
means have not enabled it to carry on work to 
the same degree as formerly. 

It has been given quarters for a number of 
years by the State of Colorado in the State 
Museum Building, and many of its museum 
specimens have been cared for by the State 
Bureau of Mines. Through exchanges and 
through purchase and through gifts from mem- 
bers, it had acquired a library especially valu- 
able in transactions of learned societies, in sci- 
entific exchanges and in engineering books. 

The engineers and men of applied science 
felt the increased need of a library for refer- 
ence. There is no important library of this 
kind available for practically a thousand miles. 
The Rocky Mountain region has a large num- 
ber of different lines of science represented by 
men of ability, but has lacked these facilities. 

The various engineering societies, especially 
the twelve which are grouped together and 
form the Colorado Engineering Council, have 
been active in pushing the idea of the union of 
forces and starting a library of this character. 


The State of Colorado passed a few years 
since a law requiring all practicing engineers 
to register and pay a license fee. The funds 
from this source have amounted to some $15,- 
000. The cooperation of this board was ob- 
tained and these funds made available for the 
purchase of 'books, which could be done under 
State laws, and the books used in connection 
with the books of the Scientific Society and 
other books, the title remaining in the State. 

The Society of Architects which had a fund 
of some thousands of dollars, has made their 
fund available for this technical library. Many 
books have been given by individual engineers 
who find it unnecessary to keep in their pri- 
vate collections so many works if they are 
available to them at any time in a library. 

The Denver City Library has assigned room 
and a technical librarian and takes supervision 
and general charge of the collection. 

The dedication exercises were held on April 
7, with representatives from the Scientific 
Society, engineering professions, city of Den- 
ver and the State of Colorado. 

This library has some thousands of volumes 
to start with, and an assured income of sev- 
eral thousand dollars. The prospect is that 
this will be the most important center for a 
technical library and applied science between 
Chicago and the Pacific Coast. 

L. G. Carpenter, President. 
Colorado Engineering Council. 

NEW YORK BOTANICAL GARDEN LEC- 
TURES 

During the spring and summer lectures axe 
being given on Saturdays and Sundays at 4 
p. m. in the lecture hall of the Museum Build- 
ing as follows : 

April 28. * * Spring wild flowers, " Dr. G. C. 

Fisher. 

April 29. “Pasteur and the founding of bac- 
teriology,” Dr. G. M. Reed. 

May 5, “Books on gardening," Dr. J. H. 
Barnhart. 

May 6. “Bees and bee culture," Professor G. 
C. Norton. 

May 12. Nature talks— II. “Rocks," Dr. W. 
A, Murrill. (Exhibition of spring flowers, May 
12 and 13). 

May 13. “Daffodils and tulips," Mr. K. R. 
Boynton. 
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Mhy 19. “Practical hints on garden design,” 
Mss E. L. Lee. 

May 20. Nature talks— III. “Soil,” Dr. W. 
A. Murrill. 

May 26. “The tea gardens of Ceylon and 
Japan,” Dr. H. A. Gleaaon. 

May 27. “Wild flowers,” Mr. L. W. Brownell, 

June 2. “Economic uses and possibilities of 
seaweeds,” Dr. M, A. Howe. 

June 3. “Evolution,” Dr. C. 8. Gager, 

J une 9. * * Insects and insect fungi, 9 9 Dr. F. J. 
Seaver. 

June 10. Nature talks — IV. “Ferns,” Dr. 
W. A. Murrill. 

June 16. “Summer wild flowers,” Mr. C. W. 
Johnson. 

June 17. “Roses,” Mr. Robert Pyle. 

June 23. “The big trees of California,” Dr. 
H. A. Gleason. 

June 24. “The history and sources of quin- 
ine,” Dr. H. H. Rusby. 

June 30. “Flowers of the four seasons,” Mr. 
K. R. Boynton. 

July 1. Nature talks — V. “Mushrooms,” Dr. 
W. A. Murrill. 

July 7. “Plant traps,” Dr. J. H. Barnhart. 

July 8. “Some great men and their love of 
trees,” Mr. Carl Bannwart. 

July 14. “Diatoms — plants of beauty seen 
through a microscope,” Dr. M. A. Howe. 

July 15. “A garden pilgrimage in England,” 
Mr. Montague Free. 

July 21* “Collecting fungi in Porto Rico,” 
Dr. F. J. Seaver. 

July 22. Nature talks — VI. “Punk-fungi,” 
Dr. W. A. Murrill. 

July 28. “Fifty trees in the botanical gar- 
den,” Mr. K. B. Boynton. 

July 29. * * Evergreens : what to plant and 
where to plant them,” Mr, Arthur Herrington. 

FORESTRY RESEARCH 

An anonymous donor has given $100,000 to 
Harvard University and an equal sum to Yale 
University to establish endowment fqnds for 
research work on forestry problems, 

The income of the fund offered to Harvard, 
it is stipulated, is to be used for research and 
experimental work in forest production, “to 
determine the basic facts essential to the suc- 
cessful practice of silviculture in the north- 
eastern section of the United States, especially 
in New England,” The Harvard forest, con- 
sisting of three tracts of land in Petersham 
totaling over 2,000 acres, has been maintained 
for fourteen years under the direction of Pro- 


fessor Richard T. Fisher, to serve as a model 
forest to demonstrate the practice of forestry, 
as a field laboratory for students, and also as 
an experiment station for research. The for- 
est has in operation practicable methods of re- 
producing and improving forests; it has large 
plantations under test for varying situations; 
and it is investigating forestry problems of all 
sorts. The expectation at Harvard is that the 
new gift will make it possible to develop this 
scientific work to a much greater extent than 
has hitherto been possible, and will thus aid in 
securing the technical knowledge needed to 
handle forest crops effectively in the face of 
an impending national timber shortage. 

For several years Yale has owned forests in 
Connecticut, New Hampshire and Vermont 
upon which some experiments are already be- 
ing carried out. The Northeast section of the 
United States affords the best opportunities for 
demonstration of the practice of forestry. The 
best markets are here, and the greatest need of 
intensive field work. 

According to Henry S. Graves, dean of the 
Yale School of Forestry, and formerly chief 
of the United States Forest Service, the new 
gift will make possible a large increase in the 
field studies in the growth and production of 
pine on the Keene experimental forest in New 
Hampshire and of hemlock and hardwoods on 
the Connecticut properties. Professor James 
W. Tourney and Professor Ralph C. Hawley 
will supervise the research work. 

SCIENTIFIC NOTES AND NEWS 

Sir David Bruce has been nominated by the 
council as president of the British Association 
for the Advancement of Seionce at its meeting 
next year in Toronto. 

The National Academy of Sciences has pre- 
sented its Comstock Prize to Professor William 
Duane, of Harvard University, in recognition 
of his researches on X-rays, and its Mary Clark 
Thompson Gold Medal to Dr. Emmanuel de 
Margerie, director of the Geological Survey of 
Alsace and Lorraine. 

At the April stated meeting of the Frank- 
lin Institute, held on the eighteenth instant, the 
Howard N. Potts Gold Medal was presented to 
Dr. Albert W. Hull of the Research Laboratory, 
General Electric Company, Schenectady, New 
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York, for his paper on “The crystal structure 
of the common elements.” At the same meet- 
ing the Edward Longstreth medal was presented 
to the Soci6t£ Genevoise d’Instruments de 
Physique of Geneva, Switzerland, for their uni- 
versal measuring machine. This medal was re- 
ceived by Mr. Roy Y. Ferner, of Washington, 
D. C., the American representative of the so- 
ciety. 

The Matteucci gold medal, conferred as a 
posthumous honor by the International Re- 
search Council at Brussels in 1919 on the late 
Mr. H. G. Moseley, of Trinity College, Oxford, 
has been delivered to his mother. 

Word has been received from Holland that 
Dr. L. 0. Howard, of Washington, has been 
made honorary president of the International 
Conference of Phytopathologists and Economic 
Entomologists which is to be held June 24th at 
Wageningen, Holland. While in Europe, 
Dr. Howard will attend the International Con- 
gress of Agriculture at Paris May 22-26, and 
the international conference concerning Bacus 
oleae to be held at Madrid on June 18. 

Professor Charles Palache has been ap- 
pointed curator of the mineralogical museum at 
Harvard to take office next September, in place 
of Professor John Eliot Wolff, whose plan to 
retire from active teaching next summer was re- 
cently announced. 

Dr. Charles Scjhuchert, professor of paleon- 
tology and historical geology at Yale University 
since 1904, and Dr. Horace L. Wells, professor 
of analytical chemistry and metallurgy since 
1893, will retire from active teaching in June. 

According to an announcement recently is- 
sued by the board of conservation and natural 
resources of the state of Illinois, Dr. Morris M. 
Leighton has been appointed chief of the State 
Geological Survey, to succeed Frank W. De- 
Wolf, who resigned on March 20. Dr. Leigh- 
ton, who is at present associate professor of 
geology at the University of Illinois, has for 
several years maintained a part time connection 
with the Illinois State Survey, carrying on 
during the summers investigations, both scien- 
tific and economic, relating to the surfieial de- 
posits of the state. 

Dr. Edward P. Hyde, who organized the Nela 
Research Laboratories in 1908 and who in re- 


cent years has occupied the position of director 
of research of the National Lamp Works of the 
General Electric Company, has tendered his 
resignation to take effect June 30 of this year. 
Dr. Hyde will take a prolonged rest abroad. 

Dr. Henry Gordon Gale, professor of phys- 
ics and dean of the Ogden Graduate School of 
Science of the University of Chicago, has been 
elected a director of the John Crerar Library. 

Harry N. Whitford, assistant professor of 
tropical forestry at Yale University, has been 
granted leave of absence to assist the United 
States Department of Commerce in the investi- 
gations in the production of rubber recently 
authorized by Congress. 

Appointment of W. L. Abbott, of Chicago, 
as chairman of a committee to make a nation- 
wide coal storage survey in cooperation with the 
United States Coal Commission and the Depart- 
ment of Commerce is announced by the Feder- 
ated American Engineering Societies. 

Dr. Frank App has resigned from the Agri- 
cultural College and Experiment Station of 
Rutgers College to become vice-president of the 
Minch Brothers Company at Bridgeton, N. J. 

Colonel Charles Keller, of the Corps of 
Engineers, U. S. A., who has served for the 
past two years as engineer commissioner of the 
District of Columbia, has resigned to undertake 
work in connection with hydro-electric develop- 
ment on the Pacific Coast. 

Professor and Mrs. T. D. A. Cockerell, of 
the University of Colorado, will sail from San 
Francisco for Yokohama on June 4. Thence 
they will proceed to Vladivostok, in order to in- 
vestigate a deposit of fossil insects recently dis- 
covered on the coast of Siberia, returning to 
America in September. 

Sir Walter Baldwin Spencer is about to 
lead, on behalf of the Australian government, a 
mission into Central Australia to investigate the 
best means of improving the conditions of the 
aborigines. 

Captain Roald Amundsen left Nome, Alas- 
ka, on April 13, by dog team for Wainwright, 
five hundred miles north, in preparation for an 
attempt to fly over the North Pole to Norway. 

S. R. Williams, professor of physics of 
Oberlin College, is spending a year’s leave of 
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absence at the California Institute of Technol- 
ogy, At a recent public meeting held in the 
auditorium of the Norman Bridge Laboratory 
of Physics, Professor Williams spoke on the 
subject of “Magnetism” and gave a public 
demonstration of the Barkhausen effect by 
means of a power amplifier and a “Magnavox.” 

Dr. Alfred Marston Tozzer, of Harvard 
University, is in residence at Pomona College 
until May 10, giving a series of lectures on the 
Johnson foundation. He will deliver a series 
of three lectures on anthropology, three lectures 
on the “Evolution of man” and three popular 
evening lectures. 

Dr. T. C. Mendenhall, of Ravenna, Ohio, 
delivered the annual address before the Ohio 
Eta Chapter of Phi Beta Kappa, Ohio Wes- 
leyan University, on April 9. His subject was 
“Weighing the earth.” 

Professor Albert A* Michelson, of the 
University of Chicago, will lecture before the 
Brooklyn Institute of Arts and Sciences, Fri- 
day evening, April 27, on “The measurement of 
stars by light waves.” 

At a meeting of the Washington alumni chap- 
ter of Phi Kappa Phi on April 11 an address 
was delivered by Dr. E. W. Allen on “Pasteur : 
a lesson in productive scholarship”. 

Dr. Paul S. Welch, of the University of 
Michigan, national president of the Gamma 
Alpha Graduate Fraternity, will lecture on 
April 27 under the auspices of the Ohio chap- 
ter on the subject, “Limnological investigations 
on Michigan lakes.” 

Professor Louis Kahlenberg, of the depart- 
ment of chemistry of the University of Wiscon- 
sin, was at the University of Missouri at Co- 
lumbia on April 4 and 5 and at the School of 
Mines at Rolla on April 5 and 6. He lectured 
at both places on his experimental researches 
on the separation of crystalloids by diaiysis. He 
also spoke at convocation on recent tendencies 
in scientific research. 

Dr. Karel Frederik Wenckebach, profes- 
sor of medicine, University of Vienna, will de- 
liver the eleventh Harvey Society lecture at the 
New York Academy of Medicine on Saturday 
evening, April 28. His subject will be “The 
rhythms of the heart” 

Dr. Kenneth C. Hkald, of the United States 


Geological Survey, geologist in charge of the 
section of geology of oil and gas fields, is on 
leave of absence from the Geological Survey, de- 
livering a course of lectures on petroleum geol- 
ogy at the University of Chicago. 

At a joint meeting of the American Associa- 
tion for the Advancement of Science, Sigma Xi 
and Phi Kappa Phi at the Pennsylvania State 
College on Friday, April 20, Herman Stabler 
of the United States Geological Survey spoke 
on “The canyons of the Colorado River” and 
Professor J. E. De Camp discussed “The men- 
tal tests at State College” which have been 
given by the department of education and psy- 
chology. 

In accordance with the plan adopted last 
year of throwing open to the public a series of 
lectures on various topics in the field of physics, 
Harvard University, through its department of 
physics, has arranged to offer this spring three 
popular lectures, as follows: April 27, “Sound 
waves,” with experimental illustrations, Profes- 
sor F. A. Saunders; May 4, “Atomic explo- 
sions,” Dr. Kemble; May 11, “Electron tubes, 
amplifiers, detectors and oscillators,” Profes- 
sor E. L. Chaffee. Each of these lectures wifi 
be held in the large lecture room of the Jef- 
ferson Physical Laboratory and will begin at 
8 p. m. 

The Friday evening meetings of the Royal 
Institution, London, were resumed on April 13, 
when the discourse was delivered by Dr. W. H. 
Eccles on “Studies from a wireless laboratory.” 
Succeeding discourses will probably be given 
by Mr. W. J. S. Lockyer, Mr. C. V. Boys, Pro- 
fessor Soddy, Professor W. A. Bone, Mr. W. M. 
Mordey, Sir Aston Webb, Professor Lorentz 
and Miss Joan Evans. 

Legislation against teaching “as true” either 
“Darwinism or any hypothesis that there is 
blood relationship between man and the ani- 
mals,” was urged by William Jennings Bryan 
in an address to the West Virginia legislature 
on April 13. 

Two fellowships, of 12,000 liras each, are 
offered by the Italian government for research 
on malaria. Among the themes suggested for 
special study are the development of malaria in 
regions with few mosquitoes; the biology of 
mosquitoes; their range of flight; the incidence 
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of malaria before the mosquito season; rela- 
tions between malaria and domestic animals; 
the water plants which promote or check prolif- 
eration of mosquitoes; other larvacidal meas- 
ures and means to enhance immunity and pro- 
tect workers in the fields. 

This University of Chicago board of trustees 
announces that the Metropolitan Life Insur- 
ance Company has again renewed its grant of 
$3,000 to the department of hygiene and bac- 
teriology for special investigations in respira- , 
tory diseases. 


UNIVERSITY AND EDUCATIONAL 
NOTES 

The University of Minnesota has received a 
gift of $250,000 with which to erect and equip 
a cancer hospital to lie a part of the University 
of Minnesota General Hospital. The money 
was donated by the Citizens Aid Society of 
Minneapolis, established in 1016 by the late 
George. H. Christian. 

Eight members of the faculty of the Wom- 
en’s Medical College of Philadelphia presented 
their resignations to the board of incorporators 
of the institution on April 17 in protest against 
the dismissal of Dr. Alice W. Tallant, head of 
the obstetrics department. This made a total 
of fifteen resignations, including the entire 
surgical staff, for the same cause. Incom- 
patibility was assigned as the reason for Dr. 
Tall ant’s dismissal. 

Thk resignation of Dr. John P. Sutherland as 
dean of the Boston University School of Med- 
icine, after twenty-six years of service as the 
head of the school, has been accepted by the 
trustees, and Dr. Alexander S. Begg, formerly 
dean of the Harvard Graduate School of Med- 
icine, now professor of anatomy at the school, 
has been appointed dean for the coming year. 

At Yale University Adolph Knopf, associate 
professor of physical geology and petrology, 
has been promoted to be professor; George E. 
Nichols, assistant professor of botany, to be 
associate professor; and Charlton D. Cooksey 
and Alan T. Waterman, instructors in physics, 
to be assistant professors. 

Dr. J. H. Van VLkck, now at Harvard, and 
Dr. Gregory Breit, who this year is National 


Research Council fellow in physics, also at 
Harvard, have been appointed to assistant pro- 
fessorships at the University of Minnesota de- 
partment of physics following the resignation 
of Professor W. F. G. Swann to go to the Uni- 
versity of Chicago. Dr. VanVleck, a son of 
Professor VanVleck, of the University of Wis- 
consin, has worked on atomic structure. Last 
year Dr. Breit conducted research in physics 
at the University of Leyden. 

Mr. R. S. Adamson, lecturer in botany at 
Manchester, has been appointed to the Harry 
Bolus chair of botany in the University of Cape 
Town. 


DISCUSSION AND CORRESPOND- 
ENCE 

MARINE ZOOLOGICAL STATIONS 

I am sorry that my recent letter to Science 1 
regarding work in marine zoology seems to 
have caused Dr. Fisher 2 uneasiness. Perhaps 
X can try here to indicate more clearly what I 
had in mind. 

A number of the points raised in Dr. Fish- 
er’s comment were familiar to me, and do not 
cause me to change my original view. Perhaps 
the most important matter involves the proposi- 
tion that one can not continuously pursue in- 
tellectual work in a warm climate, and that the 
“glamor” fades. My own belief, based upon a 
certain amount of direct observation, is this: 
that a person, biologist, who will loaf in (say) 
Bermuda, will probably loaf in any other place. 
The notion that all biologists not in the subtrop- 
ics work continuously and at high intellectual 
pressure would certainly be grotesque! As Pe- 
terson remarks, in speaking of his bottom sam- 
pling operations, to carry on research it is nec- 
essary not only to have equipment and the op- 
portunity for using it; it is necessary also to 
have ideas. Bo that if there were an inevitable 
incompatibility between warm weather and cer- 
ebration, for the majority of persons, it would 
surely be unfortunate. But aside from Beebe’s 
pronounced expressions of opinion on this sub- 
ject, I may point to the fact that Dr. Fisher’s 
view, as he has stated it, does a quite unmerited 
injustice to worker® at Manila, in Java, in 

l Science, December 29, 1982, p. 751. 

3 Ibid, February 23, 1923, p. 233. 
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India, in some parts of South Africa, and in 
Hawaii, and in South Australia. 

Apart from all this, the thing which I chiefly 
strove to emphasise is the fact that a marine 
laboratory can hardly hope to justify itself as 
an investment if it relies solely upon the spo- 
radic visits of biologists recuperating from a 
siege of instructional duty. It seems to me 
that there is most urgent need for a station, 
suitably located, which may hope to do the sort 
of thing which Naples did and which Plymouth 
is now doing, and in an environment of the 
most advantageous character. Convenient ac- 
cessibility is highly desirable. One can hardly 
speak of Pacific Coast laboratories as “accessi- 
ble” for the majority of American biologists; 
it is cheaper, or as cheap, to go to the nearer 
parts of Europe. 

But in my letter I spoke of “accessibility” in 
another sense, with reference to a varied fauna. 
I have in mind especially the conditions at Ber- 
muda, but I doubt not that other locations 
equally favorable can be found. Within less 
than an hour’s run in a small boat from the 
Bermuda laboratory and in most cases closer 
than this, one could reach exposed or sheltered 
shores of sandy, muddy, or rocky type, caves, 
mangrove creeks, lagoons, and the locations of 
four or more distinct types of coral associa- 
tions, each with its characteristic fauna, and all 
of them free from pollution; and this at all 
periods of the year. I doubt very much if 
those who have not tasted the experience of 
continuous biological work (not merely collect- 
ing of specimens) under such conditions have a 
proper realization of its possibilities. The 
abundance of this fauna can be appreciated 
only by living with it. It seems to me stupid 
that the opportunity to further the advance- 
ment of biology in locations of this sort has not 

1)6611 8eiz6dl W. J. Cbo-ibr 

Zoological Laboratory, 

Rutgers College 

A PROGRAM OF OCEANIC INVESTIGATIONS 
To the Editor of Science: Like Dr, Fisher 
(Science, February 23, 1923, p. 233) I was 
much astonished at some of the assertions made 
by Dr. Crozier in Science for December 29, 
1922. I can not hope to add to the admirable 
lucidity of Dr. Fisher’s comment, but it does 


seem desirable to add special protest against 
Dr. Crozier’s scornful dismissal of the idea of 
a “program” of oceanic investigation. 

I have recently read Raphael Pumpelly’s 
“Reminiscences” and I am now reading Jor- 
dan’s “The Days of a Man.” From these and 
other sources I get the overwhelming impres- 
sion that when great problems of science have 
been successfully attacked by these men and 
their fellows there was in mind a definite pro- 
gram (or plan) of operations. As 1 under- 
stand it, the failure of the brilliant Rafinesque 
was primarily due to lack of plan. 

The general difficulties of oceanic investiga- 
tion seem to me to be somewhat similar to 
those of astronomical investigation. I can not 
imagine any one seriously suggesting that the 
Harvard, or the Yerkes, or the Lick, or the 
Mount Wilson Observatory should work with- 
out a program. Furthermore, what less than 
a program of some sort could justify the in- 
stallation of a “stationary staff,” or, indeed, 
make it possible to intelligently select such a 
staff? 

Those of us who work day by day and year 
after year in the La Jolla laboratory are fre- 
quently and vividly impressed by the constant 
intercrossing of lines of influence between our 
respective fields and between indefinite num- 
bers of minor points in each field. A major 
stimulus to continued investigation is the hope 
that we shall some time get enough accurate 
information to enable us to trace many of 
these lines of influence through the intricate 
web. This hope would be denied to us if we 
ignored the idea of a general program for all 
of our oceanic research. 

Indeed, I know of nothing more satisfying 
to the scientific staff of the Scripps Institution 
than the fact that a program of some sort 
has been followed from the beginning and that 
a permanent program now seems to be definite- 
ly recognizable. All along one of the most 
prominent elements in our program has been 
the study of natural (in nature) activities of 
marine organisms as distinguished from (or 
at least compared with) circumscribed activi- 
ties of such organisms in laboratories. Several 
years ago both Michael and Esterly showed 
through a series of statistical examinations of 
the marine population that laboratory deduc- 
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tions are not safe guides to interpretation of 
the intricacies of life in nature. McEwen's 
work in hydrography has even more strikingly 
shown the inadequacy of laboratory deduc- 
tions. The success of all such studies has been 
largely due to following a program of opera- 
tion. 

Recently, Dr. 0. T. Wilson, of the Univer- 
sity of Cincinnati, arrived here with the state- 
ment that he was not committed to any special 
study and that he would like to do something 
to fit in with our work. As a result he is mak- 
ing some studies of floral successions on various 
kinds of surfaces in shallow waters with ex- 
cellent results and with pleasure surely not to 
be surpassed by ignoring a general idea of 

plan in oceanic work. __ „ , 

W. E. Allen 

Sceifps Institution, 

La Jolla, California 

DEFINITIONS IN TEXT-BOOKS OF PHYSICS 

I wish to enter a protest, through your 
columns, against the continued use of two com- 
mon expressions in text-books of physics, both 
of them true if properly interpreted, each of 
them capable of various interpretations and 
therefore inexact, unscientific and pedagogic- 
ally wrong. 

Year after year students tell us on the 
authority of -text-books that “efficiency equals 
output over input,” and year after year some 
of those students apply the idea to forces and 
confuse efficiency with mechanical advantage. 
“Output/input” is a form which lends itself 
to use in concise summaries of chapters on 
mechanics, but it is a stumbling-block in the 
path of just those careless or undiscriminating 
students who will most readily grasp that form 
of words in lieu of an idea. Such an expres- 
sion as “output/input” means nothing in itself, 
because it might refer to anything, whether 
work, force, mass, volume or time; it means 
nothing unless it is defined, and if you must 
define it, why not use the definition directly t 
To be sure, it affords joy for a moment to the 
heart of a certain type of student, who, after 
struggling through a discussion of work as 
applied to machines till his brain is surround- 
ed by a semi-luminous fog, turns over a page 
and suddenly sees a magic formula which he 
follows as a bright and shining light, a will-o'- 


the-wisp which lures him on to worse confusion 
than before. 

The other practice to which I object is that 
of putting Newton's third law of motion into 
the form “Action = Reaction.” What does 
it mean standing by itself on the page of an 
elementary text-book? It might refer to force, 
or to work, or to momentum, or even to that 
“action” whose leastness troubles the students 
of more advanced texts. Even the authors of 
the first book in which I ever saw a dear ex- 
position of the third law of motion took pains 
to place before their own dear statement of 
the law the statement that Newton had put it in 
the form “Action is equal to reaction.” Ap- 
parently even they, eminent physicists and un- 
derstanding teachers as they are, fdt obliged 
to pour out a libation to the shades of the 
original translators of Newton in the tradi- 
tional way. My own experience in trying to 
teach with that book as a text has been that 
invariably some of the men who stood in great- 
est need of the dear statement were sure to 
learn the shorter and catchier statement which 
meant nothing to them. In some books the 
old form is the only formal statement of the 
law given, and, in spite of good illustrative ex- 
planations when they are given, it serves fairly 
effectually to prevent an understanding of the 
law as distinguished from an ability to par- 
rot off a formula. 

I am aware of the usefulness of very con- 
cise or semi-algebraic forms for gathering up 
and emphasizing the important points in a 
chapter, but there is also a grave danger of 
increasing the tendency of some students to 
fail to discriminate between a form of words 
as such and the real physical idea associated 
with it. This tendency is present even in the 
case of formulas and other very concise forms 
of statement which are perfectly accurate and 
definite, and is greatly aggravated in the pres- 
ence of forms whose intended meaning does 
not necessarily follow from the words used. 
Two of the worst of the latter are those two 
which I have mentioned, and I should like to 
see them relegated by common consent to outer 
darkness, not afforded even the meager hos- 
pitality of a foot-note. 

A. B. Mosblkvsy 

Dartmouth College 
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QUOTATIONS 

MEDICAL RESEARCH 
Medical research is of so continuous a na- 
ture that attempts to review its progress at 
any given time are necessarily fraught with 
great difficulty. Observations and experiments 
which to-day assume large proportions may 
to-morrow seem relatively insignificant in the 
light of clearer understanding. On the other 
hand, labors which at this present hour ap- 
pear to hold out but little promise of im- 
mediate utility may come to occupy a first 
place in the records of achievement. These 
facts should be borne in mind in considering 
the annual report of the Medical Research 
Council, a summary of which appears in an- 
other column. The number of investigators 
initiated or assisted by the council during the 
past year is so great as to be almost bewilder- 
ing. These investigations, too, cover a field 
within the limits of which are included many 
other sciences distinct from medicine, yet, as 
is now known, ancillary to it. If certain ob- 
servations appear to stand out from the others, 
and in consequence attract a larger share of 
attention, this fact must not be allowed to dis- 
count the possibility that the more obscure may 
yet prove to be the more important work. 
That proviso having been made, it may be 
acknowledged that the researches of the past 
year have been fruitful. New light has been 
obtained on some of the more recondite pro- 
cesses of nutrition. The importance of sun- 
light in the early years of life has found sub- 
stantial and striking confirmation in the study 
of rickets carried on at the Kinderklinik in 
Vienna by workers from the lister Institute 
and the Medical Research Council. Further, 
the discovery made at Toronto of a method of 
obtaining the anti-diabetic substance “insulin” 
seems likely to effect great changes in the 
treatment of this disease. That discdve^ be- 
longs in no sense to the Medical Research 
Council, which merely recounts its history and 
pays tribute to its value. Nor, as our corre- 
spondent shows, have other scientific bodies 
been idle during the period under review. The 
papers submitted last night to the Royal So- 
ciety of Tropical Medicine and Hygiene on the 
treatment of African deeping sickness, if they 
do not profess finality, at least advance this 
difficult problem a stage farther towards solu- 
tion. The German drug known as “Bayer 206,” 


which was introduced to professional attention 
some short time ago, has afforded in the hands 
of British tropical disease investigators a large 
measure of success. Its failures are not less 
interesting or instructive; nor is the parallel 
between it and the preparation of arsenic, 
elaborated at the Rockefeller Institute and re- 
cently subjected to trial in Africa, without its 
significance. These observations, like the ob- 
servations made at home and in temperate areas 
of the empire, have abiding value, whether or 
not the conclusions based on them remain valid. 
For they represent conscientious and disinter- 
ested work undertaken with no other idea than 
the advancement of knowledge. This quality 
of disinterestedness is the noblest possession of 
science. So long as it is maintained unsullied 
the faith which millions to-day repose in the 
exercise of human reason as the cure of human 
ills will not fail of justification . — The London 
Times. 

SPECIAL ARTICLES 

THE MINIMUM CONCENTRATION OF 
LUCIFER1N TO GIVE A VISIBLE 
LUMINESCENCE 

Luoiferin is the substance of luminous ani- 
mals which produces light when oxidized. An 
enzyme, luciferase, likewise found in luminous 
animals, must be present with luoiferin for 
light production. In 1916 1 I calculated that 
one part of luoiferin from an ostraood crusta- 
cean, Cypridina, in 1,700,000,000 parts of sea 
water, when mixed with luciferase, gave a light 
visible to the unaided eye. This figure is so 
much smaller than the concentration of sub- 
stances detectible by ordinary chemical reac- 
tions, which at most run into the millions, that 
I have repeated these experiments, only to find 
that my preceding estimate may be bettered. 
The light from weaker solutions of luoiferin 
than 1:1,700,000,000 can be seen. 

In this work an important source of error has 
appeared which must be carefully guarded 
against and to which I call special attention 
below. The exact procedure of determining the 
minimum concentration is as follows: 0.0954 
grams of dried Cypridinae are weighed out, 
ground in a mortar, dissolved in boiling 3 sea 
water and quickly diluted to 954ce cold sea 

i Amer. Jour . Phyeiol, XL H, 885, 1917. 

a Boiling destroys the luciferase, but not the 
luoiferin. 
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water. 8 When filtered this forms the stock 
solution which contains one part dry Cypridina 
in 10,000 parts sea water. One part stock solu- 
tion to 99 partB sea water gives solution A, 
that is, 1:1,000,000 solution, and one part of 
solution A to 99 parts sea water gives solution 
B, that is, 1:100,000,000 solution. If A is 
mixed with an equal volume of luciferase solu- 
tion, 4 quite a bright light results. If B is 
mixed with an equal volume of luciferase solu- 
tion, 4 a faint light results. B/2 gives a very 
faint light and B/4 gives a light so faint that 
the fully dark adapted eye can hardly detect 
it. Some sets of observations were made by 
myself and some by Mr. K. P. Stevens. We 
remained in a dark room for at least three 
quarters of an hour in order to increase the 
sensitivity of our eyes. In mixing the solutions, 
5 c.c. of luciferase was poured into 5 c.c. luci- 
ferin in a test tube, 18 mm. in diameter. If we 
assume that B/2 is the solution giving light just 
detectable with the eye, note that its concen- 
tration is halved on mixing with an equal volume 
of luciferase, so that we can without doubt see 
the light from a B/4 or a 1:400,000,000 solu- 
tion of the substances in dry Cypridina . 

The remainder of the calculation depends on 
the per cent, of luciferin in dry Cypridina. It 
must surely be less than 10 per cent, and, judg- 
ing by the size of the luminous gland, greater 
than one per cent. We can, therefore, safely 
say that one part of pure luciferin in between 
4 and 40 billion parts of soa water gives, upon 
oxidation, light visible to the unaided eye. 

A similar experiment with luciferase shows 
that one part of pure luciferase in between 800 
million and 8 billion parts of sea water will 
oxidize a stock luciferin solution with visible 
luminescence. 

In the above work new glassware that had 
never beeu used for luciferin, or in fact for 
any other purpose, was employed. This is nec- 
essary as can be seen from the following experi- 
ment. A 100 c.c. graduate cylinder which had 
held the stock solution of luciferin (1 part dry 
Cypridina to 10,000 sea water) was washed in 

i* Rapidity in making dilution is essential to 
reduce spontaneous oxidation of luciferin to a 
minimum. 

< 0,1 gram dry Cypridina to 100 c.c. cold sea 
water allowed to stand until luminescence ceases 
and filtered. 


fifteen changes of hot water (not too hot for 
the hands). The graduate cylinder was then 
filled with sea water which stood in the cylinder 
for two minutes and was then tested with luci- 
ferase. A very faint light appeared. After 
standing five minutes the light from the sea 
water in the cylinder mixed with luciferase was 
brighter and after standing ten minutes quite 
a fair light was produced. Sea water which had 
not stood in this graduate cylinder gave no 
light with luciferase. 

Evidently luciferin adsorbed on the walls of 
the cylinder is slowly liberated into the sea 
water. It is not removed by mere washing in 
fifteen changes of hot tap water. If I had used 
this particular graduate, supposedly clean, to 
hold any of my dilute solutions of luciferin it 
is obvious that serious error would have ap- 
peared in determining the minimum concen- 
tration of luciferin for luminescence. 

Adsorption is no new phenomenon. We allow 
for it in dealing with the large surface areas 
of powders but generally overlook it on the 
surface of measuring vessels. However, ad- 
sorption is not to be neglected in an experiment 
dealing with parts per billion. The adsorbed 
body is especially likely to come off if the 
vessel is used with another solvent. Dye on 
the surface of glass that will not come off on 
washing in water may be removed by washing 
in alcohol or in slightly alkaline or slightly acid 
water. 

I would suggest that the extraordinarily 
small concentration of Botulinus toxin neces- 
sary to kill mice (3 x 10~ 1B c.c. regularly and 
3 x HH 81 c.c. sometimes) as reported by Bron- 
fenbrenner and Schlesinger® may possibly be 
explained by “seepage” of adsorbed toxin from 
vessel walls in some Buch way as I have just in- 
dicated. One can not be more specific in point- 
ing out any error in this work as the method of 
dilution of the crude toxin is not described in 
detail. A concentration of 10~ 21 c.c., however, 
requires careful scrutiny. 

It is interesting to compare the minimum con- 
centration for luciferin luminescence with the 
concentration of colored solutions at which the 
color is just perceptible. Mr. Stevens has made 
some determinations with dyes, such as methy- 

njour. Am . Med. A**oc 78, 1519, 1928; 
Science, I/VT, 280, 1922; cf. Stehle, Science, 
LVI, 148, 1922. 
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lene blue, acid fuehsine, gentian violet, methy- 
lene green, etc., in IB mm. test tubes observed in 
the daylight from the side, and finds the limit 
of eolor visibility in the ten millions, one thou- 
sand times above the limit for luciferin lumin- 
escence. There is one exception, which concerns 
not transmitted light, but fluorescence. A faint 
greenish fluorescence of fluoresceine is clearly 
visible in the light from a powerful carbon arc 
focussed in the solution, with one part of the 
dye in 16 billion parts of ordinary distilled 
water. Such water is not by any means optical- 
ly empty and light scattering from dust par- 
ticles interferes with the observation of fluo- 
rescence. Spring 6 has reported that with op- 
tically empty water, the fluorescence from l(H n 
grams per c.c. of fluoresceine can be detected 
in the beam of an arc lamp. 

Thus, luminescences from very small quanti- 
ties of matter can be detected. We have an 
oxtreme case in the flash of light from impact 
of a single charged helium atom on fluorescent 
zinc sulphide. Biological reactions can not 
approach this in sensitivity, but I believe the 
value for Cypridina luciferin mentioned above 
sets a new record for chemiluminescence. 

E. Newton Harvey 

Princeton University, 

March 31, 1923 

X-RAYS AND THE SEX CHROMOSOMES 

In two previous issues of this journal 1 the 
writer has reported what appeared to be the 
production of non-disjunction of the sex chro- 
mosomes of Drosophila by X-rays. When pri- 
mary non-disjunction is found, as happens 
rarely, in ordinary cultures the two kinds of 
exceptional offspring do not occur in equal 
numbers. The exceptional sons which arise 
from the fermentation of eggs containing no X- 
chromosome by sperm containing an X-chro- 
mosome are considerably more numerous than 
the exceptional daughters which arise from the 

6 Acad. Roy. de Belg. BuU. Glass, sc., 1905, 

p. 201-211. 

i “On the elimination of the X-chromosome 
from the egg of Drosophila melanogaster by X 
rays," Science, Vol. LIV, pages 277-279, Septem- 
ber 23, 1921; “The production of non-disjunc- 
tion by X-rays,” Science, Vol. LV, pages 295- 
297. 


fertilization of eggs containing two X-chromo- 
somes. Since the effect of X-rays is to increase 
proportionately the numbers of exceptional sons 
and daughters, the increased number of excep- 
tional daughters obtained as a result of X-ray- 
ing their mothers is considerably less than the 
increased number of exceptional sons. Up to 
the time of publication of the notes to which 
reference is made above, the data obtained 
showed clearly that X-rays caused an increased 
production of exceptional sons and probably 
also of exceptional daughters. Since that time 
the technique 2 has been improved and a 
large number of experiments have been per- 
formed. The data now accumulated make it 
reasonably certain that X-rays not only cause 
non-disjunction but that the exceptional daugh- 
ters of X-rayed mothers are in most cases fertile 
and themselves produce exceptional offspring. 
Reference will here be confined to the third andi 
fourth series of experiments which were per- 
formed with the improved technique. The re- 
sults of the third series were stated at the Bos- 
ton meeting of the American Association. The 
fourth series of expei’iments have only recently 
been completed. 

The improvements in technique involved, 
among other things, using for the X-rayed 
mothers virgin heterozygous flies resulting 
from crossing white-eyed long-winged females 
with eosin-eyed, miniature-winged males. This 
made it possible to test for the presence of ex- 
ceptional females among the flies to be X-rayed. 
After X-raying, the females were mated to wild- 
type males. The use for X-raying of females 
heterozygous for characters located in the sex 
chromosomes made it possible to follow individ- 
ually by the characters of the offspring the sex 
chromosomes which had been submitted to X- 
rays. In the third series of experiments 76 
females were X-rayed and 79 females were 
kept as controls. In each experiment the 
X-rayed and control females were sisters. The 
X-rayed mothers produced a total of 1657 reg- 
ular sons, 42 exceptional sons, 1771 regular 
daughters and 8 exceptional daughters. Seven 
out of eight exceptional daughters wore fertile 

2 The technique of these experiments is de- 
scribed in detail in a paper submitted to the 
editors of the Journal fbr Experimental Zoology, 
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and produced further exceptions. The control 
mothers, sisters of above, produced a total of 
7,531 regular sons, 5 exceptional sons, 7,711 
regular daughters and one exceptional daughter. 
The probability that the difference between the 
offspring produced by the X-rayed and control 
mothers was due to chance can best be calcu- 
lated by a formula of K. Pearson 3 for the 
probable error of a difference, for reference to 
which the writer is indebted to Professor 
Pearl. Calculation shows that in the case of 
the exceptional daughters the difference be- 
tween the number produced by the X-rayed 
mothers (8) and that which might be expected 
from the behavior of the control (mean = 
.46023) is 13.10 times the probable error of the 
difference, (.50751). The same quantity for the 
sons is 49.81 times the probable error of the 
difference. These numbers make it practically 
certain that the difference is not due to chance. 
Every cause for the difference except X-rays 
seems to have been eliminated from the experi- 
ments — the control and X-rayed females were 
sisters emerging at approximately the same 
time, were kept at the same temperature, etc. 

In the fourth series of experiments all the 
mothers, both those which were X-rayed and 
those in the controls, were the daughters of one 
white-eyed female by two eosin-eyed, miniature- 
winged males. The 26 X-rayed females pro- 
duced a total of 1,934 regular sons, 42 excep- 
tional sons, 2,173 regular daughters and 8 ex- 
ceptional daughters. Seven of the eight excep- 
tional daughters were fertile and produced ex- 
ceptional offspring. The 19 control females 
produced a total of 5,109 regular sons, three ex- 
ceptional sons, 4,986 regular daughters and one 
exceptional daughter. The difference between 
the number of exceptional daughters produced 
by the X-rayed females and those produced by 
the control females is 9.425 times the probable 
error of the difference. The same quan- 
tity for the exceptional sons is 41.00 times 
the probable error of the difference. The 
fourth series of experiments therefore con- 
firms the findings of the third aeries. The re- 
sults of the two series of experiments may be 
added together. In this case we find that the 
difference between the number of exceptional 

a On the influence of past experience on fu- 
ture expectation, Phil. Mag,, Sixth Series, Vol 
XUI, page 365. 


daughters (16) produced by the X-rayed fe- 
males and the expected mean (.9354) is 20.17 
times the probable error of the difference. 

The exceptional daughters of the X-rayed 
females were of two kinds. Four of those in 
the third series were homozygous for both of 
the sex linked characters and were therefore 
formed by equational non-disjunction. Three 
of those in the third series and seven of those 
in the fourth series were heterozygous and 
therefore formed by reduotional non-disjunc- 
tion. Two of the exceptional daughters not in- 
cluied in the above two kinds were homozygous 
for one sex linked character and heterozygous 
for the other. Their constitution and the ex- 
planation of their occurrence will be discussed 
at a future date. It is clear from the results of 
the experiments described that X-rays may 
cause non-disjunction during either the first or 
the second of the maturation divisions and that 
the exceptional condition of the females pro- 
duced by it, consisting in the possession of two 
X chromosomes and one T chromosome, is 
transmitted to a proportion of their offspring. 
There is therefore in this effect of X-rays on 
the germ cells a very dear case of an external 
agent which modifies the mechanism of inheri- 
tance in such a way that a permanent effect is 
produced on the germ cells. 

James W. Mayor. 

Union College, 

SCHENECTADY, N. Y. 


OKLAHOMA ACADEMY OF SCIENCE 
Thk eleventh annual meeting of the Okla- 
homa Academy of Science was held in Okla- 
homa City on February 9, and at the Univer- 
sity of Oklahoma, Norman, on February 10. 
The following papers were read: 

Responses of bruchus to modified environments : 
J. K. Breitenbecheb. 

The Isleta Indians: Albert B. Reagan. 

Some birds of the Oklahoma Panhandle: B. O. 
Tate, 

Additional evidence on the possibility of the 
redemption of the great plains from its semi- 
arid condition: J, B. Thobttbn. 

The possible contribution of the motion pic- 
ture in the effective teaching of history: J. W, 
Shepherd. 

Present-day objectives in physics; Homer L. 
Dodos. 

Present-day objectives in zoology : A. Richards. 
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Obset'vations on the removal of the semi-cir- 
cular canals from baby chicks: L. B. Nick and 
0. L. Furrow. 

Buried mountain ranges in Oklahoma: Charles 
N, Gould. 

Sources and uses of direct current in high 
school laboratories: B. C. Brottsb. 

An interesting problem in bird study : Ii, O. 
Whitenton. 

Nesting records for 1980 to 1988 at Norman, 
Oklahoma: Margaret M. Nice. 

The identification and ecology of an epiphytic 
fern induced in the Oklahoma crypto gamic flora: 
M, M. Wickham. 

Unilateral inheritance in hruohus: J, K. Brel 

TEN 1JEC HER. 

The acceleration of fission rate in paravane i mu : 
Dixie Young. 

Concentric corpuscles of the palatine tonsils : 
J. M. Tiiuringer. 

A note on the migration of miriapoda: J. M. 
Thurinokr. 

The parasites of dogs and cats in Oklahoma: 
John E. Guberlkt. 

Observations on the egg laying of the cotc pea 
weevil : Alfred Brauer. Introduced by J. K. 
Breitonbeelior. 

The skeletal development of a 28-year old 
elephant compared with that of man ; Ed. Orabb. 

The fall grasses of Cleveland County: C. W. 
I’KIER. 

Notes on the effect of urea on the diff usibility 
of MgSoI: Alma J. Neill. 

Notes on biological survey: 0. W. Shannon. 

A new geologic map of the Arbuckle Moun- 
tains of Oklahoma: C. E. Decker. 

A study of some, conglomerates near the east- 
ern limits of the redbeds of Oklahoma: E. O. 
Evans. 

Some phases of the Permian between the Ar- 
bucklc and Wichita Mountains, Oklahoma: E. K. 
Brock way. 

Phosphate rock in Oklahoma: A. 0. 8hkad. 
Chemical composition of Oklahoma sand barite 
rosettes: A. C. Shkad. 

The Osburn fault of northern Id aha : J, B. 
TTmplebt. 

An analysis of drillite and its bearing on the 
possible formation of igneous rocks from pre- 
existing sediment aries : A. C. Shead. 

Chemical composition of the Black Mesa : A. C. 
Siiead. 

Building materials of Oklahoma : M. C. Oakes. 
An interpretation of certain peculiarities of 
the Canadian river basin of western Oklahoma: 
C. P. Bollinger. 

Evidence of Per mo -Pennsylvanian glaciation in 
the Wichita Mountains: S. Weidman. 


OxttUne of the structural geology of the Oua- 
chita Mountains of Oklahoma: C. W. Honeks. 

Notes on the paleontology of the Comanchean 
of Love County , Oklahoma : F. M. Bullard. 

Summarized data on the structural history of 
Oklahoma: Bess U. Mills. 

Some observations on the South Canadian River 
near Norman: O. F. Evans. 

An example of an Indian picture writing in 
the Wichita Mountains: 8. Weidman. 

Present status of science work in Oklahoma: 
C. W. Shannon. 

Distribution of taxes in Oklahoma: F. F. 
Blachly. 

The simple rigidity of a drawn tungsten wire 
at incandescent temperature: William Sciiriever. 

The cause of the optimum angle in a receiving 
conical horn: Victor A. Hoersch. 

An electrometer *or measuring the radioactivity 
of gases from oil and gas wells : Forrest K. 
Harris. 

A boy*s vocabulary at eighteen months : George 
F. Miller, Margaret D. Miller and Margaret 
M. Nice. 

An experiment in auUrmatic spelling : Herbert 
Patterson. 

The magnetism of the map: Sophie Altshjllkr 
Court. 

Some problems in vocabulary testing: George 
F. Miller. 

A comparison of the sizes of the vocabularies 
of fifty children of the same age: Miriam Oat- 
MAN'BLAOHLY. 

A special feature of the program at the 
annual dinner, held on February 10, was the 
centennial celebration of the birth of Louis 
Pasteur and Gregor Mendel. The following 
program was presented: 

Pasteur's contributions to chemistry : C. L. 
Nickolls. 

Past cur's contributions to bacteriology and 
pathology: Gayfree Ellison. 

Louis Pasteur — the man: L. B. Nice. 

Gregor Mendel: A. Richards. 

The following officers were elected tor the 
ensuing year: 

President, 8. Weidman, Norman, Oklahoma; 
first vice-president , John E. Guberlet, Stillwater, 
Oklahoma ; second vice-president , Frank G. Brooks, 
Oklahoma City, Oklahoma; secretary , L. B. Nice, 
Norman, Oklahoma; treasurer , J. K. Breitcn- 
becher, Norman, Oklahoma; curator , Fred Bul- 
lard, Norman, Oklahoma. 

L. B. Nice 

Secretary 

Norman, Oklahoma 
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THE NEW HAVEN MEETING OF THE 
AMERICAN CHEMICAL SOCIETY 

The sixty-fifth general meeting of the Ameri- 
can Chemical Society was held at New Haven, 
Connecticut, Monday, April 2, to Saturday, 
April 7, 1923, inclusive. The council meeting 
was held on the second, the general meeting on 
the morning and afternoon of the third, and 
divisional meetings all day Thursday and Fri- 
day. Excursions took up the whole of Satur- 
day. These excursions covered numerous man- 
ufacturing plants, not only in New Haven, but 
in the surrounding cities and towns. A feature 
of the meeting was the dedication of the Ster- 
ling Chemistry Laboratory, which was under 
the auspices of Yale University and to which 
all day Wednesday was given. A second coun- 
cil meeting was held on Wednesday afternoon, 
with the approval of the authorities at Yale. 
Full details of the meeting will be found in 
the May, 1923, issue of Industrial and En- 
gineering Chemistry . The registration was 
slightly over 1,200, with approximately 100 
ladies attending the meeting. A considerable 
number of members, estimated at 200, attended 
the meeting, who, coming in the last two days, 
did not register for the main part and did not 
realize the necessity of registering and pay- 
ing the registration fee to help carry the ex- 
pense of the meeting, as voted by the council. 

A general public address was given by Fran- 
cis P. Garvan on Tuesday morning entitled 
“Chemistry and the public.” Sir J. J. Thom- 
son addressed the society on Wednesday eve- 
ning on “The unity of physics and chemistry.” 

At the general business meeting held Tues- 
day morning resolutions and tribute were pre- 
sented to our late honorary member, Edward 
W. Morlev. These resolutions will be found 
printed in the council minutes. 

At the general meeting on Tuesday afternoon 
the following general papers were presented: 

Chevnsiry and our food resources: Cart, L. Als- 
berg. 

The history and status of chemistry petroleum 
research: C. O. Johns. 

The haler turns to the chemist: H. E. Barnard. 

The influence of light on inorganic material 
and life processes: Oskae Baudisch. 

Cellulose silk: W. O, Mitschkrlixo. 

The influence of modern chemistry on pharma- 
cology: Arthur Hibschfelder. 

The following divisions and sections met: 
Divisions of Agricultural and Food Chemistry, 


Biological Chemistry, Cellulose Chemistry, Dye 
Chemistry, Industrial and Engineering Chem- 
istry, Chemistry of Medicinal Products, Or- 
ganic Chemistry, Petroleum Chemistry, Physi- 
cal and Inorganic Chemistry, Rubber Chem- 
istry, Sugar Chemistry, Water, Sewage and 
Sanitation; Sections of Chemical Education, 
Gas and Fuel Chemistry and History of Chem- 
istry. Further details of their meetings will 
be found in the May issue of Industrial and 
Engineering Chemistry, 

On Monday evening a complimentary ban- 
quet to the council, attended also by many 
members of the society and a large number of 
the members of the New Haven Chamber of 
Commerce, was given by the New Haven 
Chamber of Commerce to the council at the 
Taft Hotel. Many speakers of prominence 
were listened to and the banquet was an occa- 
sion long to be remembered by those who were 
fortunate enough to attend. 

On Tuesday evening a very enjoyable smoker 
was tendered by the New Haven and Con- 
necticut Valley Sections in the dining hall of 
Yale University. The special feature was a 
dramatical allegory entitled “Iono and Fara- 
dette, a chemical ballet” written by Daniel 
Caldwell Long and John Arrend Timm. The 
play was beautifully staged, was extremely in- 
teresting and was thoroughly appreciated by 
all present. 

At the dedication exercises at Sterling Chem- 
istry Laboratory the gathering was addressed 
by Past President Edgar F. Smith on “The 
history of chemistry in America with special 
reference to Yale.” The building was present- 
ed to the university by the Sterling trustees 
and accepted by President Angell with proper 
reply. President Franklin replied also for the 
society when it was presented to the society 
for its use during the meeting. The univer- 
sity tendered a complimentary luncheon to all 
members and guests the same day at one o’clock 
in the university dining hall. 

On the evening of the fifth an indoor polo 
game was staged for the members in the Yale 
Armory. On the sixth a reception and dinner 
was given to the members and guests in Wool- 
sey Hall and was accompanied by dancing, 
many ladies being present. The scientific pro- 
gram was extensive, 375 papers being present- 
ed 

Charles L. Parsons, 
Secretary 
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RESEARCH IN SOME ASPECTS OF 
DISEASE ASSOCIATED WITH THE 
FIELDS OF ZOOLOGY, ENTO- 
MOLOGY AND PARASITOLOGY 1 

In no other domain of medical science has 
such progress been accomplished within the 
past two decades as in that of medical zoology, 
entomology and parasitology, and it is sig- 
nificant that the great majority of the dis- 
coveries upon which this progress is based have 
been made in connection with the elucidation 
of the etiology and methods of transmission of 
the tropical infectious diseases. For, the aboli- 
tion and prevention of a number of these dis- 
eases, obviously based upon such discoveries, 
has constituted one of the great triumphs of 
the science of medicine. Discoveries of the 
relation of insects to disease have in some 
instances revolutionized our attempts to pre- 
vent and control some of the most devastating 
infections. In fact, it is very largely through 
the discoveries of the cause and methods of 
spread of the serious epidemic diseases that 
preventive medicine has progressed from a 
blundering art of forty years ago to its present 
important position among the medical sciences. 

However, while very great progress of this 
nature had been made in earlier years by the 
recognition of the value of vaccination against 
smallpox by Jenner in 1796, and of the dis- 
covery of the causative organisms of tuber- 
culosis, typhoid fever and Asiatic cholera from 
1880-1883, scientific advances of an entomolog- 
ical nature in connection with disease materi- 
alized only later and did not begin to be made 
for nearly another decade. Thus, although 
man in his conquest and discovery of new ter- 
ritory made through various explorations both 
by sea and land during the fourteenth to the 
nineteenth centuries gradually acquired through 
his conflict with devastating disease consider- 

i Read at the annual meeting of the American 
Association for the Advancement of Science, 
December, 1922* 
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able epidemiological evidence, and became 
familiar with certain popular beliefs and even 
sage suggestions intimating that several infec- 
tious diseases might be spread through the 
agency of insects, it was not until 1870 that 
Manson demonstrated that the mosquito ( Culex 
fatigans) served as a host for the parasite 
FUaria ha ncrofti, and that this parasite under- 
went at least a portion of its life-cycle therein. 
In the following year Laveran discovefed the 
parasite of malaria, and in 1893 Theobald 
Smith demonstrated that the disease Texas 
fever was transmitted by the cattle tick 
(Boophilus bovift ). Following these discoveries 
there came a series of brilliant investigations 
which have led to much of the remarkable 
progress recently made in preventive medicine. 
In spite of the great importance and far- 
reaching application of many of these dis- 
coveries which have related to practically all 
of the important and widely prevalent tropical 
infections, lack of time will permit only a very 
brief reference to some of those which are of 
greater significance to-day. 

Obviously, there arc many interesting prob- 
lems relating to even those fields of medical 
zoology and entomology already well trodden 
that still await solution. Considering for a 
moment the aspect of diseases caused by pro- 
tozoa, it is of interest to recall that while the 
parasite causing visceral leishmaniasis or kala 
azar was discovered in 1 903, and there has been 
published since that time much experimental 
evidence in favor of the transmission of the 
disease in India by Cimex rotundatus, and on 
the shores of the Mediterranean by Pulex 
cerraticeps , the most recent work has thrown 
considerable doubt upon the transmission of 
leishmaniasis by either of these insects. Par- 
ticularly from the investigations of Patton we 
know that the parasites ingested from the 
peripheral blood of cases of kala azar develop 
into a flagellate in the stomach of Cimex 
rotundatus, and may persist for as long as 
forty-one days, very much as Rogers has shown 
that they may in the blood agar culture tube, 
Patton suggests that by the crushing of the 
infected bedbug upon the akin human infec- 
tion occurs. However, it would appear that we 
are to-day no nearer the final solution of the 
problem of the transmission of visceral leish- 
maniasis than we were ten years ago. Also, 


the relationship between the human disease and 
the similar associated canine leishmaniasis 
which occurs, particularly in the Mediterranean 
and Caspian Sea regions still requires an 
explanation in view of the absence of 
the latter from other important endemic 
centers such, for example, as India. A 
serum test for the diagnosis of kala azar, 
known as the “formol gel” test has re- 
cently been described. The test is per- 
formed by the addition of several drops of com- 
mercial formalin to about 1 c.c. of clear serum. 
In a case of kala azar the mixture becomes 
viscid immediately and within a few minutes 
jellied and opaque like the white of a boiled 
egg, while with other diseases, such as malaria 
and syphilis, the reaction is delayed for a con- 
siderably longer period, up to twenty-four 
hours. A wider application of the test and of 
its significance is, however, desirable. 

Recent experiments have demonstrated that 
Phlebotomus paptasii can harbor for at least 
three days the virus of Oriental sore, and that 
such flies when crushed and rubbed into a 
scarified area of the skin will after a proper 
incubation period produce a lesion in which 
leishmania are demonstrable. However, it is 
only by further investigations that the origin 
of the virus in this fly, and whether it is de- 
rived from a reservoir or is a natural flagellate 
infection of the fly, as well as the exact mech- 
anism of infection in nature, can be deter- 
mined. There is little definite evidence that 
the gecko, Tarentola mauritanica, may act as 
the reservoir for the virus of Oriental sore, 
although this has been suggested on the ground 
that this lizard is ravenously fed upon by sand 
flies, and that in certain regions fifteen per 
cent, of the geckos contain a flagellate of the 
leptomonas type. 

Very interesting are the observations which 
have recently been made regarding the occur- 
rence of flagellates of plants, chiefly euphor- 
bias, and the suggestions that they may be a 
natural source of insect infection. Laveran 
and Franchini have reported the successful 
inoculation of healthy euphorbias of two spe- 
cies with pure cultures of Herpotomas ateao- 
cephali var. Chattoni , and have also infected 
white mice with latex of Euphorbia nereifolia 
naturally infected with leptomonas, subse- 
quently finding leishmaniform parasites in the 
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blood of the mice that survived the experiment. 
Franca previously had failed to infeet animals 
with Leptomoms davidi from latex of euphor- 
bias, but he did not experiment with the 
insect-borne strain of the parasite. 

A very great advance has been made in the 
discovery of the value of tartar emetic in the 
treatment of leishmaniasis. Formerly the 
death rate from kala azar in India in untreat- 
ed cases varied from seventy to ninety-eight 
per cent., while through the use of repeated 
intravenous injections of from two to ten c.c. 
of a sterile one per cent, solution of tartar 
emetic the mortality has been very greatly 
reduced. Thus Dodds-Price has reported 
during the past year a series of over two 
thousand injections of tartar emetic in the 
treatment of cases of kala azar with sixty - 
seven per cent, rate of recoveries. However, 
this drug is very toxic, and its use in human 
beings is attended with some danger. A num- 
ber of reliable investigators have reported 
deaths due to poisoning in the doses recom- 
mended. In some of the fatal cases fatty de- 
generation of the heart, liver and kidneys was 
noted. Much that we should know in regard 
to tartar emetic is still undetermined. The 
formula of it is even not certainly known. No 
satisfactory method of preparing a suitable 
stable solution for injection has been discov- 
ered, and it is not known exactly what chem- 
ical change occurs when the drug is submitted 
to sterilization in the autoclave. It is so irri- 
tating locally that it can not be used advan- 
tageously except by intravenous injection. Its 
method of excretion from the body is also not 
certainly known, and whether it remains as 
antimony potassium tartrate in the circulating 
blood, Or whether it combines with a con- 
stituent in the body of the patient before 
destroying the parasite, has also not been 
ascertained. Since tartar emetic has proved to 
be not only of so great value in this disease 
but also in the treatment of bilharziasis, trypa- 
nosomiasis and granuloma inguinale, it is 
highly important that we should have more 
accurate pharmacological knowledge regarding 
it. Weiss and Hatcher have recently shown 
that tartar emetic (antimony and potassium 
tartrate) induces vomiting reflexly tljrough 
local irritation after its introduction into the 


stomach or duodenum, and that it does not 
cause emesis in the cat or dog when it is ap- 
plied directly to the vomiting center described 
by Thumas and which lies in the floor of the 
fourth ventricle. It is particularly on account 
of the powerful destructive and irritant action 
upon the gastrointestinal tract that the drug 
can not be satisfactorily given by the mouth 
in the treatment of infectious processes. 
Intravenous injections of tartar emetic induce 
vomiting after varying intervals of time largely 
dependent on the size of the dose. This emesis 
is not prevented by the removal of the gastro- 
intestinal tract, or by the removal of the celiac 
plexus and simultaneous cutting of the vagi 
below the diaphragm, but it is profoundly 
influenced by cutting these nerves in the neck 
or by paralyzing the vagus endings with 
atropin. It is also apparently abolished by 
severing all nervous connection between the 
heart and centers, by removal of the stellate 
ganglia and cutting the vagi in the neck in 
the cat. 

Of the recent compounds of antimony, 
p-acetyl-amino-phenyl-stibinate (stibacetin) ap- 
pears in some ways to be the most favorable 
for use, and Brahmachari has found that urea 
stibamine is a much safer antimonid for use 
in the treatment of kala azar than tartar emetic 
or other antimonyl tartrates. There are many 
difficulties in employing aromatic compounds 
of antimony which are with a few exceptions 
non-crystallin and the construction of an effi- 
cient less toxic and stable preparation of anti- 
mony still remains one of the most urgent 
problems of tropical medicine. Further work 
upon this subject is being pursued in my de- 
partment at the Harvard Medical School. 

With reference to malaria, while approxi- 
mately forty years have passed since the spe- 
cies of pl&smodia infecting man were described, 
there is still no complete agreement as to 
whether there arr really three or only one poly- 
morphic human species. Both Grassi and 
Plehn believe and support the idea that there 
is but one parasitic species, the form of which 
changes with the season. While the existence 
of double or even in some instances of triple 
infections with the three species might explain 
many of the apparent transitions in form from 
one to another, there is still considerable dif- 
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ference of opinion on the subject. It is gen- 
erally admitted from the classical experiments 
of Graasi, Bignami and Bastianelli performed 
in 1898 that only certain species of anophe- 
linae may transmit human malaria, and also 
that culex and ate gamy ia are not carriers of 
malaria, but there has been no satisfactory 
scientific explanation of why this is so. These 
facts can not be explained upon the ground of 
geographical distribution, numerical preva- 
lence, zone of flight, length of life, food supply 
or other different habits of these mosquitoes. 
In this connection it is interesting to note that 
the different species of anopheles capable of 
carrying malaria and playing u large role in 
nature in this respect come from the most 
divergent groups of the sub-family. In Europe 
and northern America, according to the classi- 
fication of James, the relatively primitive 
protoanophelines are the active agents. In the 
new world an offshoot of this the true cellia 
group are the cairiers. In the old world the 
totally distinct deutero-anophelines furnish 
practically all the carriers, while in Australia 
and New Guinea the nco-auophelines, an off- 
shoot of the same stock, come into prominence. 
Many species of anopheles , culex and of stego - 
myia will transmit Filaria bancrofti , and Ross 
and others have demonstrated the full develop- 
ment of Proteosoma precox in species of culex , 
particularly fatiyans. 

To-day we know that Ummoproteus noctuce 
(Colli and San Felice) and 1L Syrnii (Mauer), 
parasites of avian anemia, are also transmitted 
by Culex pipiens (Linmeus) and Cnlisetta 
annulate Schrank (Theoboldi). However, no 
one has demonstrated the entire development 
of the human malarial parasite in culex and it 
is generally believed that there is no evidence 
of the existence of malaria without some of 
the anopheli tue. Daniels is inclined to suspect 
that the tedinas found in jungles may transmit 
malaria in such localities, but this has not yet 
been determined by experiment. 

This contraction of malaria in uninhabited 
jungles lias again raised the question of 
whether some other animal than man may not 
also act as an intermediate host for the human 
malarial parasite. 

Donovan, having found Plasmodium pithici 
in the orangoutang and Plasmodium kochi in 


several species of monkeys, madq the attempt 
to determine whether the infection in human 
beings in the jungle might not be attributable 
to infection from monkeys. He, however, 
found no human plasmodia in seventy-six 
Macacus sinicus or in ten Presbytis priamm 
from the forests near Madras, but he detected 
a parasite very like Plasmodium vivax in the 
Malabar squirrel, Eatufa indica malabarica . In 
this connection one may recall that all specific 
human parasites must have had an origin out- 
side of the human species, and probably pur- 
sued their evolution independent of man. Nev- 
ertheless, if one finds a protozoan parasite in an 
animal even extremely similar to one affecting 
man, it would be precipitous to conclude that 
the two parasites are identical or had the same 
origin without the additional proof that the 
animal may be infected with the human spe- 
cies. Hanson suggested that cave-dwelling 
bats may have been the original source of 
human malaria. However, attempts to infect 
flying foxes or fruit-eating bats of the species 
Cynonycteris straminea with Plasmodium 
falciparum and P. malaria; , both by specific 
inoculation and by exposing them to the bites 
of anopheles , have failed. A number of inves- 
tigators have observed plasmodia in the higher 
apes, and Mesnil and Roubaut have succeeded 
in infecting chimpanzees with both benign and 
with malignant tertian malaria by direct 
inoculation, but not with bites of Anopheles 
maculipennis. Both infections died out shortly 
and naturally, 

Roichenow believes that he has found in the 
gorilla and chimpanzee in West Africa all the 
forms of plasmodia which infest man, and he 
confidently asserts that the anthropoid apes 
are as sure a source of danger to Europeans 
living in those parts as are negroes. Still more 
recently Blaekloch and Adler in a chimpanzee 
in W est Africa have also found both small 
rings and crescents morphologically indistin- 
guishable from Plasmodium falciparum and 
apparently identical with the parasite described 
by Reiehenow. Further confirmation of this 
work is desirable. 

Some work of considerable significance has 
recently been performed which may help to 
explain the condition known as dormant or 
latent * malaria and its relation to relapse. 
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Gfrassi and Sch&udinn attribute the origin of 
relapse to pathogenesis of macrogametes, and 
Ross to the persistence of a few schizonts, 
Whitmore in a study of bird malaria has shown 
that the blood of infected canaries remains 
infective by injection for at least twenty-nine 
months after parasites have ceased to be dis- 
coverable in the blood by a microscopic exam- 
ination, 

E. Sargent had also observed persistent in- 
fection after .apparent disappearance (as de- 
termined by microscopical examination) of the 
parasite from the bird's blood, by demon- 
strating that its blood is still infective for 
culex. 

Until very recently comparatively little was 
definitely known regarding the time that anoph- 
eles might remain infective after biting a 
malarial patient, A number of observers had 
claimed that anopheles generally lose their 
power of infection after hibernating, and that 
those which have hibernated during the winter 
are not able to produce infection in the spring 
unless they themselves become reinfected, 

Wenyon, however, has recently shown that 
if infected anopheles were placed in an ice 
chest between 9° and 12° C., oocysts already 
formed became degenerated in every case. If, 
however, the temperature was only lowered to 
that of the laboratory, development of the 
oocysts could be temporarily arrested for as 
long a period as three weeks and then revived 
again when the mosquitoes were placed in the 
incubator. 

Mayer infected culex with the proteosoma of 
birds and found five weeks later that not only 
the insects' salivary glands but also the muscles 
of the body and appendages of the palpi con- 
tained numerous sporozoites. Fifty-two days 
after the infective feed, isolated sporozoites 
could be detected in the muscles. This sug- 
gests that under certain conditions the sporo- 
zoites may persist for longer periods in these 
locations than in the salivary glands. 

Finally, Mayne has shown that plasmodia 
of malaria were detected in the salivary glands 
of five specimens of Anopheles punctipennis, 
kept at a temperature of 44° to 78 p F., from 
sixty-eight to ninety-two days after infection, 
and that plasmodia of malaria were proved to 
be viable by inoculation into a human host by 
the bite of a mosquito which had been infected 


fifty-five days previously. Thus under certain 
conditions the carriage of malaria through the 
winter by the mosquito would seem to be a 
possibility. 

It is almost certain that hereditary infection 
of the mosquito does not occur. Schaudinn 
claimed to have observed sporozoites of the 
benign tertian parasite in the ovaries, but this 
observation has not been substantiated. Mayer 
and Muhlens both found sporozoites in the 
vicinity of the ovaries in infected cAdex and 
anopheles, but not within these organs. 

Great confusion still exists in regard to the 
subject of immunity in malaria. Complete 
natural immunity for man depending on the 
presence in the blood of substances which pre- 
vent any development of the naturally inocu- 
lated virulent human malarial parasites in con- 
siderable number is doubtful, and the relation- 
ship of partial natural immunity to latent 
infection in which symptoms are long delayed 
beyond the usual incubation period of the dis- 
ease has not been satisfactorily explained. On 
the other hand, partial immunity or tolerance 
of the infection without evident symptoms of 
disease is apparently generally acquired grad- 
ually by frequent infections and reinfections 
repeated continuously during a number of 
years. Such infections include the malarial 
carriers. Whether the acquired immunity ever 
becomes sufficient by the production of spe- 
cific antibodies unaided by drugs to destroy all 
the parasites, and to sterilize the patient, is 
still questionable. The brothers Sergent, in 
studying the immunity of canaries to avian 
malaria, found that the normal immunity rate 
in 965 canaries was 0.72 per cent. By inject- 
ing blood taken from a canary during the 
incubation period after an experimental infec- 
tion, the immunity rate in canaries could be 
raised to 21.3 per cent, in 61 canaries. Finally, 
by the injection of sporozoites kept in vitro for 
twelve to forty-eight hours, the immunity rate 
in 24 canaries could be raised to about 30 per 
cent. Further extension of these interesting 
experiments is also highly desirable. Cre- 
monese believes with others that as mosquito 
infection with malaria is greatest in the 
autumn, consequently primary infection must 
in the main be then acquired. He further be- 
lieves that the first evidence of symptoms of 
the malarial attack occurring in the spring is 
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due to the effect of climate acting upon hu- 
moral antibodies, in cases of long latent ma- 
larial infection. Primary latency is held to 
be the rule in malaria and natural immunity 
to depend upon the parasites acting as antigen, 
but only as long as they are extracorpuscular. 
Once the parasite becomes intracorpuscular, 
complement is held to be powerless to unite 
with antibody. In connection with this subject 
the influence of sunlight in the spring as well 
as of ultraviolet rays upon the development 
of latent malarial infection and relapse has 
recently been emphasized by Whitmore. 

With reference to quinin, still the most spe- 
cific drug in the treatment of malaria, the 
brothers Sergent found in experiments in which 
Plasmodium relictum was injected into cana- 
ries, and daily injections of quinin given, in 
only one case was there evidence of the devel- 
opment of a strain resistant to quinin, this 
character being retained in full during its 
passage through two other canaries and in 
lessened degree through a third. It appeared 
in a canary kept quininized for nine months 
without symptoms, these, then, appearing in 
spite of the continuation of the quinin. From 
twelve experiments they conclude that to ad- 
minister prophylactic quinin before there is 
risk of infection is useless. Macht has recently 
shown that the toxicity of quinin sulphate iB 
much greater when injected into frogs if these 
animals are exposed to sunlight than it is when 
they are kept in the dark. Further experi- 
ments revealed that it was the light waves 
from the violet end of the spectrum that were 
the most effective in increasing the toxicity of 
quinin and quinidin. In other experiments 
the rays of an electric arc lamp were utilized 
instead of sunlight, and the same potentiation 
in toxicity was qualitatively noted, It would 
be of interest to ascertain whether this 
increased toxic action is associated with the 
property of fluorescence. 

The relationship of the wild game to human 
sleeping sickness and the controversy as to 
whether human trypanosomiasis is communi- 
cated to man by Glossina morsitans that has 
been infected with trypanosomes from feeding 
on wild animals, is far from being settled. 
However, the recent experiments of Taute and 
Huber in which Taute inoculated himself and 


Huber and one hundred and twenty-nine na- 
tives with blood containing virulent Trypano- 
soma brucei from naturally infected animals 
without obtaining a single human infection go 
far indeed towards demonstrating that Try- 
panosoma brucei of Nagana and Trypanosoma 
rhodesienae of human trypanosomiasis are not 
identical. 

A large amount of research has been recently 
performed regarding the chemotherapy of 
trypanosomiasis. Pearce has recently called 
attention to the good results obtained with 
tryparsamide and exceedingly favorable re- 
ports have been given of the efficacy of a new 
preparation known as “Bayer 205” in the treat- 
ment of trypanosomiasis both in man and ani- 
mals. The preparation is stated to be much 
more efficient for this purpose than atoxyl and 
antimony, and much less toxic. However, it is 
not harmless for man since it has an effect 
upon the blood and the kidneys, in moderately 
large doses causing destruction of erythrocytes, 
anemia and albuminuria- Albuminuria has 
also been observed in man sometimes after 
quite small doses. It usually does not appear 
until some days after the injection of the drug. 
The substance circulates in the blood for weeks 
and even months, so repeated doses must have 
a cumulative effect. For man a ten per eent. 
solution has been recommended, 0.5 gram being 
given at the first dose, and, if this is well borne, 
twenty-four to forty-eight hours later one gram 
intravenously, up to three grams within a 
week. After this there should be at least a 
fourteen-day interval with a careful examina- 
tion of the urine. Many of the cured animals 
remain immune against subsequent infection 
for weeks and months. Pfeiler has treated 
horses suffering with dourine with this prep- 
aration. Some of the animals have apparently 
been cured, but in other cases the treatment has 
failed. The serum of healthy rabbits previ- 
ously injected with this drug is therapeutically 
active, and it is possible to cure rats and mice 
infected with Trypanosoma brucei with such 
rabbit serum removed up to fifty-one days 
after the injection of “Bayer 205.” The drug 
perhaps combines with some element in the 
serum before directly killing the trypanosomes. 
If this is substantiated it would appear that 
“205” is a protoplasmic poison which acts in 
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this connection in a somewhat similar manner 
to several other chemotherapeutic preparations 
recently investigated. Thus it has been sug- 
gested that an organic compound containing 
arsenic, as salvarsan for example, does not 
itself directly kill the spirochaetes, but that the 
cells of the patient must in some way cooperate, 
perhaps by oxidizing this substance. A some- 
what similar action has been suggested for 
emetin. Dale and Dobell found that when 
cmetin is applied to fresh amoebae taken from 
the dysenteric lesions, it has a surprisingly 
weak action on these organisms, and that they 
were still motile after contact for two hours 
in a one per cent, solution of emetin hydro- 
chlorid. Dale then prepared certain derivatives 
of emetin and found that di-methoxy-emetin 
was ten times as poisonous for the amoeba? and 
not nearly as poisonous for the animals (cats) 
as emetin, but it had no therapeutic effect 
whatever. Hence, it was concluded that the 
curative action of these alkaloids was propor- 
tional not to their direct poisonous action on 
the amoebae, but to their poisonous action on 
the patient, and it is suggested that the body 
of the patient must play an essential and per- 
haps a primary part in the killing of the para- 
site. However, the experimental difficulties in 
connection with the chemotherapeutic study of 
emetin in cats infected with amc&bte are con- 
siderable, and it is exceedingly desirable that 
the problem should be approached in other 
ways. The further study of the nature of the 
reaction between these chemotherapeutic agents 
and the cells of the patient and the final action 
upon the parasite is exceedingly important. 

A vast amount of research has in recent 
years been carried on in relation to the spiro- 
chaatal diseases and their methods of trans- 
mission. The exact systemic position of these 
microorganisms has been productive of con- 
siderable controversy since Schaudinn in 1905 
discovered the species specific for syphilis and 
named it Spiroehata pallida . However, their 
zoological position has not yet been satisfac- 
torily determined and there is still considerable 
dispute as to whether the spirochete should be 
classified with the protozoa or with the bac- 
teria, or in an intermediate kingdom, the pro- 
tista. Recent investigations show that they 
possess a firm but flexible periplast and multi- 
ply by both longitudinal and transverse divi- 


sion. By differential staining they may be 
seen to possess bars or rods which stain deeply 
and assume a chromatin tint, while some spe- 
cies show a non-undulatory membrane. Ac- 
cording to Balfour, Leishm&n and others, a 
resting or resistant stage, the granular stage, 
constitutes an important phase in the life-cycle 
of the spirochmtes, and is supposed sometimes 
to explain the infection of the offspring of the 
intermediate hosts, ticks or lice, and also the 
human relapses when the blood stream is 
flooded with parasites, developed apparently 
from the granules located in the internal 
organs. While the nature of the chromatinic 
granules produced by spirochates has been 
much discussed, there is still not unanimity of 
opinion regarding them. Marchoux and Couvy, 
Wolbach and Betances consider the granules 
or coccoid bodies to be degeneration products. 
Leishman, Bosanquet and Fantham, however, 
do not coincide with this view. Leishman be- 
lieves that he has seen young spirochetes ap- 
parently attached to a granule clump suggest- 
ing what might be interpreted as growth of a 
spirochete from a granule. 

Sergent and Foley have recently shown that 
monkeys can be infected with human blood 
containing no visible spirochetes, and they be- 
lieve that the virus of recurrent fever may 
exist in the blood of man and also in the louse 
in a very minute form. The existence of this 
cycle or form, they declare, is an argument in 
favor of the relationship of the spirochaetes of 
relapsing fever to the protozoa. 

Todd believes that it is only by definitely 
seeing granules grow to comma forms, and 
commas to spirochaetes, that the development of 
spirochetes from granules can be demonstrated. 
Balfour has more recently observed a develop- 
ment of some of the granules from the mal- 
pighian tubes in ticks into spiroch©tal-like 
forms, but he has been unable to trace a com- 
plete cycle of development in the tick. Pos- 
sibly by the continuous observation of these 
organisms kept at favorable temperatures in a 
moist chamber, and examined by direct illumi- 
nation and also with the darkfield, further 
information regarding this question may be 
obtained. 

Since Schaudinn’s discovery of Spiro cheeta 
pallida , five other important species of $piro- 
chctta causing disease in man have been de- 
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scribed; 8 , pertenuin by Castcllani in 1905 as 
the cause of yaws, S. bronchialis by Castellani 
in 1907 as the cause of bronchial spirochffitosis, 
Leptospira icteroheemorrhagice by Inado and 
Ido in 1914 as the cause of hemorrhagic jaun- 
dice, Spirochata morstts murium in 1915 by 
Futaki as the cause of rat-bite fever, and 
Leptospira icteroides by Noguchi in 1919 as 
the cause of yellow fever. Spirochata schau- 
dinni, which has been described as the cause of 
ulcus tropicum, can hardly be differentiated 
morphologically from Spirochtrta refringem 
discovered by Schaudinn and found by him in 
syphilitic lesions of the external genitalia and 
in open ulcers of the skin. While there are some 
suggestions in the literature indicating the 
pathogenicity of Spirochata eurygyrata Wer- 
ner in the intestine in man, the recent investiga- 
tions would indicate that further studies on 
this subject are desirable. Hogue did not find 
the eoccoid bodies described by Porter as a 
means of transmitting this organism, but she 
was able to cultivate this spirochete in a me- 
dium consisting of 15 c.c. of 0.85 sodium chlo- 
rid solution and 0.3 c.c.. of sterile serum water, 
with a p H? reaction, the tubes being covered 
with paraffin oil. 

There are a number of recent reports in the 
literature calling attention to the prevalence of 
the condition known as bronchial spirochwtosia. 
Spirocheeta bronchialis can hardly be distin- 
guished structurally from Spirochata refrin- 
gem. There is considerable evidence which 
shows that the spirochaetes in the sputum in 
this condition are really oral spirocha?tes which 
have found a suitable medium in the bronchi, 
particularly in tuberculosis and other patho- 
logical conditions of the lung, and there is not 
general agreement regarding the acceptance of 
bronchial spirochrotosis as a distinct disease. 

Vincent believes as do a number of others 
that the lung condition in spirochaetal bron- 
chitis is due to invasion of the bronchi by the 
same organisms which occur in Vincent’s 
angina, and that S. bronchial is is identical with 
S. vineenti . 

It is interesting to note that with reference to 
transmission only one species, Leptospira 
icteroides, has been demonstrated to be trans- 
mitted by insects, Stegomyia calopus . Spiro- 
chata bronchialis is said to be transmitted from 
man to man by coccoid bodies or granules 


through droplet infection in coughing, the 
coccoid granules being more resistant to dry- 
ing than the spirochetes. With reference to 
the different species of spirochmtcs which have 
been described for relapsing fever in different 
parts of the world, it seems very doubtful if 
these various forms really constitute distinct 
species, since the experimental methods em- 
ployed for their differentiation and based upon 
immunity reactions are not entirely reliable 
for the separation of species of these spiro- 
chaates. Nevertheless, in the literature of the 
past year one finds two more species described 
as new and different from those hitherto de- 
scribed. Still more recently Blanchard and 
Lefrou have reported a spirochete in the 
blood in blackwater fever, Spiro chat a bilio 
hemoglobinuria , and Couvy has observed an- 
other species in the prefebrile period of dengue 
fever. 

Kasai, by inoculation experiments on rata, 
mice and guinea pigs, and serological tests in- 
volving Pfeiffer’s reaction, has concluded that 
the smaller spirochtetal forms obtained from 
cases of rat-bite fever and the slightly larger 
forms occurring naturally in rats and mice are 
identical. 

Hoffmann has not accepted the differentia- 
tion between Spirochceta icteroluvmorrhagia 
and Spirochceta icteroides. The thorough in- 
vestigation of the histological and hematolog- 
ical appearances in a large series of guinea 
pigs infected with Leptospira icteroides gave 
results absolutely identical with those found in 
another series of animals infected with Lepto- 
spira ictcrohcrmorrhagia, and there were no 
clinical, pathological and anatomical differ- 
ences in the two experimental infections, 
though attempts to differentiate these organ- 
isms by the immunity reactions were not in- 
cluded in this study. 

Borges in a number of cases of yellow fever 
occurring in Bahia tested the serum with 
Leptospira icteroides by the Pfeiffer phenome- 
non and found negative results. However, 
Noguchi in a still more recent publication be- 
lieves that these pathogenic leptospira are by 
no means identical, as can be proved not only 
by their immunological but also by their patho- 
logical properties. Leptospira icteroides is 
predominantly icteronephritic, with a marked 
tendency to produce fatty degeneration of the 
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parenchymatous cells of the liver and kidney. 
The hemorrhages in mucous membranes are 
more pronounced in experimental infections 
with Leptospira icteroides than those resulting 
from Leptospira icteroheemorrhagiee . He be- 
lieves that the two diseases yellow fever and 
haemorrhagic jaundice are essentially similar, 
though caused by two distinct species of the 
genus Leptospira, just as syphilis, yaws and 
venereal disease of rabbits are three diseases 
caused by three morphologically indistinguish- 
able species of the genus Treponema . 

Among the many important advances that 
have recently been made in our knowledge of 
medical helminthology, and that have had an 
important influence in preventive medicine 
are the recent elucidations of the life-history 
of the treraatodes Schistosoma japonicum, 
haematobium and mansoni , Paragonimus wester - 
matin and Clonorehis sinensis ; of Dibothrio - 
cephalus latus and Spargonum mansoni ; of 
FUaria (Loa) loa, and of Ascaris lumbricoides. 
The schistosomid© have been shown to be di- 
genetic trematodes, and certain snails, particu- 
larly bulinus for Schistosoma hamatobium , of 
planorbis for Schistosoma mansoni and bland - 
fordio for Schistosoma japonicum, have been 
demonstrated to act as the intermediate hosts. 
The miracidia of these parasites hatch from 
the egg in water after entering these snails, 
develop into cercari® which, being passed from 
the snail into the water, may infect man either 
through the normal skin as when bathing or 
through the mucous membranes as in drinking 
infected water. In the case of paragonimus 
there are two intermediate hosts, the first 
consisting of mollusks of the genus Melania in 
which the cercari® are developed and from 
which they pass into the water and then either 
enter man directly or pass to the second inter- 
mediate host (the crustacean) consisting of 
species of crabs of the genus Potamon or 
Eriocheir. The cercari® may migrate through 
the tissues of the crab and become discharged 
again into the water from the gills. Infection 
of man would appear to depend then not neces- 
sarily upon the consumption of uncooked crab 
or crawfish, but from the free larv® which, 
while they can not penetrate normal skin, may 
enter from the water through the mucous mem- 
branes of man or through wounds in the skin. 
In the life-history of clonorehis, the two inter- 


mediate hosts have recently been shown to be 
the molluscan Bythinia striatula, from which 
the cereari© pass to and encyst in edible fish, 
particularly Pseudorasbora parva and Leuco- 
gobio guntheri, man becoming infected from 
the ingestion of these fish. The life-cycle of 
Loa loa has very recently been worked out in 
two species of Chrysops in Nigeria, Chrysops 
silacea and Chrysops dimidiata, 358 flies ex- 
perimentally infected having been examined by 
A. and S. Connal. Development takes place 
in the muscular and connective tissue, princi- 
pally in the abdomen of the fly, but also in 
the thorax and head. The metamorphosis takes 
ten to twelve days for completion, and is some- 
what similar to that of FUaria bancrofti. 

Yosida has experimentally infested the dog 
and cat with larv® of Sparganum mansoni of 
the species found both in the human body and 
the frog which it chooses as the final hosts. The 
larv® belonging to both species developed into 
an adult worm, having a completely identical 
morphology. These parasites have often been 
found infesting dogs and cats, and ducks and 
chickens which eat frogs may also become in- 
fested. Human infection occurs from drinking 
water harboring the infected cyclops, or from 
eating insufficiently cooked infected chickens 
or ducks. Ransom in relation to the migration 
of the larv© of Ascaris lumbricoides has called 
attention to the fact that a more or leas serious 
lung trouble known as thumps is a very preva- 
lent malady among pigs, and is caused pri- 
marily by ascaris larv® in the lungs. He be- 
lieves that pulmonary ascaris of a more or less 
severe form occurs also among human beings. 

Of less importance, although of scientific 
interest, are the applications of serological 
methods involving the complement fixation test 
in the diagnosis of a number of trematode in- 
fections, particularly those due to schistoso- 
midee, clonorehis and echinococcus infection. 

The efficacy of intravenous injections of 
tartar emetic in the treatment of bilharziasis, 
formerly considered incurable, has already been 
mentioned. Recently Lasky and Coleman have 
reported upon 1,080 cases of this disease treat- 
ed with tartar emetic. Of 500 individuals who 
persevered with the treatment, which aimed to 
secure a cumulative effect from about twenty 
grains of tartar emetic, seventy per eent. were 
pronounced cured. Reference has also already 
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been made to the toxicity of this drug, and in 
this series of cases there were ten deaths ap- 
parently due to the treatment, though many of 
the cases were stated to be physical wrecks at 
the time that the injections were commenced* 

While the cercari® of all the species of 
schistosomida , which have been demonstrated 
to be pathogenic for man and animals hitherto 
described, have been characterized by forked 
tails and no eye-spots, Tanabe has recently 
discovered in Boston a new species of schisto- 
soma, Schistosoma pathlocopticum, pathogenic 
for mice, in which the cercari®, while fork- 
tailed, have typical eye-spots. The cercari® of 
this schistosome were first discovered in species 
of Limtum collected from the Charles River 
near Boston. 

A new anthelminthic known as butolan has 
recently been reported to be particularly effi- 
cacious in the prompt cure of oxnris infection 
and to produce no unfavorable symptoms. This 
substance is the carbamin-acid-ester of p-oxy- 
diphenylme thane. In the body it breaks up 
into p-benzylphenol and carbamic acid. The 
former substance destroys the parasites. 

Very interesting are the etiological problems 
in connection with a number of insect-born© 
diseases in which the causative organism, while 
present in the blood, is either of too minute 
sire or in too scanty numbers for its recogni- 
tion. In this connection I wish to refer briefly 
to such diseases as typhus fever, dengue fever, 
pappataci fever, trench fever, African horse 
sickness, heart-water of cattle, sheep and goats, 
and tsntsugamushi or kedani disease. 

Although the method of transmission of 
typhus fever by the louse Pediculus humanus 
has been known from the experiments of 
Nicolle, Rickets, Wilder and others, since 
1910 , for a number of years the etiology of the 
disease has been very obscure. It has been 
possible to transmit the virus by inoculation 
of the human blood of a typhus patient into 
monkeys or guinea pigs and to convey it by 
blood inoculation through long series of these 
animals. The infection is not fatal in either 
the monkey or the guinea pig, and the only 
clinical indications that the infection is trans- 
mitted in this way in guinea pigs is by a tran- 
sient rise in temperature, for these animals 
usually remain apparently well, continue to eat 
and act as though in a normal condition. How- 
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ever, if the animal is killed the diagnosis of 
the infection may be made, as Wolbach and 
Todd have recently shown, from the histolog- 
ical study of sections of the brain which will 
reveal the presence of proliferated vascular 
and perivascular lesions and meningeal infil- 
trations. 

There had not been unanimity of opinion re- 
garding the fllterability of the typhus virus. 
Nicolle, Connor and Conseil inclined to the 
belief that the virus is filterable because mon- 
keys that had been inoculated with filtrates of 
blood or of crushed lice that had harbored the 
virus, while showing no decided temperature 
reactions, had remained resistant to a subse- 
quent infection of active virus. 

Olitsky was unable to filter the virus either 
from the blood or through Berkefold V and N 
candles from the disintegrated tissues of in- 
fected guinea pigs. Later, however, he found 
that in the filtrates of typhus infected tissues 
of guinea pigs, a substance was occasionally 
found which produces in these animals thermic 
reactions, lesions characteristic of experimental 
typhus, and less frequently immunity to later 
injections of active virus. However, evidence 
is given that the filtrates do not contain a 
living organism. 

Recently Rocha-Lima, Topfer and Schuealer, 
Otto and Dietrich and others have discovered 
rickettsia in lice fed upoa cases of typhus fever 
which occur particularly in the epithelial cells 
of the intestinal tract of these insects. Wol- 
bach, Todd and Palfrey have also confirmed 
and greatly extended these investigations. In 
the meantime, experiments performed by 
Brumpt and by the writer had demonstrated 
that lice may be infected with species of 
rickettsia which are not pathogenic for man 
and that produce no symptoms when such lice 
are fed upon man. This work has subse- 
quently been confirmed. Thus Noller found 
rickettsia in the louse tick Melophagus ovinus 
of Sheep which produced no disease in these 
animals, and Arkwright, Atkin and Bacot 
showed that bedbugs, Cimex lectularius, heavily 
and commonly infected with rickettsia, pro- 
duced no symptoms when fed on man. 

Besides three species of rickettsia in Pedictt- 
lus humanus, two of which have been regarded 
as, pathogenic for man, other species not asso- 
ciated with any disease have been described as 
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occurring in the bedbug Cimex lectularius, the 
mosquito Culm pipiens, in the cat flea Cteno - 
phalus feRs, the mouse flea Ctenopsylaa mm - 
culi, in the horse louse Trichodectes pilosm and 
the goat louse Lino gnat hus stenopsis. Wolbaeh 
has also described as the cause of Rocky Moun- 
tain spotted fever an organism in the wood 
tick Dermacentor venmtus which perhaps 
should be included in this group. Finally, 
during the present year, other species of 
rickettsia have been observed in the dove louse 
Lipeurue bacxdus and in mallophaga, the biting 
lioe of the black martin and of the domestic 
fowl. While it is not entirely clear that all of 
these represent distinct species, it would never- 
theless appear that the rickettsia represent a 
considerable group of microorganisms related 
to either the protozoa or bacteria, and that 
there is only evidence that two of these species 
are associated in any way with disease. In 
fact, the evidence shows that one species in the 
louse and one in the bedbug are not pathogenic 
for man. 

Stevenson and Balfour, after studying the 
pathology of typhus fever, concluded that there 
were so many different species of rickettsia 
that they doubt as to their exact nature, let 
alone their pathological significance. 

Pbear, in reviewing recent work on the rela- 
tionship of typhus to rickettsia, points out 
that the experimental evidence establishes a 
strong case in favor of the view that there is 
some association of a very close character be- 
tween the virus of typhus and the rickettsia 
bodies, but, in considering the case for the 
identity of the two, that much depends on the 
nature of the granular structures which have 
been described in the vascular endothelium, and 
that the investigators would doubtless readily 
admit that confirmatory observations are neces- 
sary before the identity of the intracellular 
granules with the virus of the disease can be 
regarded as definitely established. Ufiti* an 
infection is actually produced by a pure cul- 
ture of rickettsia, the etiological significance of 
these organisms will probably not be admitted 
by all scientific workers, but the recent worfc of 
Wolbaeh and Todd has gone far towards 
demonstrating the importance of rickettsia in 
human disease. 

Several reports of the successful cultivation 
of rickettsia have been made. Kuczynski has 


cultivated Rickettsia prowazeki in modified 
blood plksma in celloidin capsules in the ab- 
dominal cavity of guinea pigs. The rickettsia 
of the sheep louse is said to grow on a rela- 
tively simple glucose blood agar medium. 
Loewe, Ritter and Baehr, during the past year, 
have reported upon the cultivation of rickettsia 
from the blood of typhus oases and from the 
brain and kidneys of guinea pigs, reacting to 
the blood from typhus fever patients. The 
media employed consisted in a rich ascitic fluid 
containing a fragment of sterile rabbit’s or 
guinea pig’s kidney and a small amount of two 
per cent, dextrose bouillon, the tubes being 
sealed with sterile petrolatum. Wolbaeh has 
also just announced the cultivation of rickett- 
sia by the living tissue method. Baeot and 
Segal have shown that injections of lioe with 
a concentrated emulsion of platelets obtained 
by fractional centrifugalization of the blood 
of a typhus infected guinea pig affords a sure 
and quick method of obtaining the develop- 
ment of Rickettsia prowazeki in these insects, 
which suggests under these conditions an asso- 
ciation between blood platelets and the rickett- 
sia bodies. 

Considerable attention has very recently been 
attracted to the subject of mitochondria. While 
there is no evidence which would allow us to 
assume that they are parasitic, there is also as 
yet no decisive evidence of their significance 
and nature. 

Wiih reference to other cell inclusions re- 
cently described, particularly of the red blood 
cells of vertebrates, Mayer found in rats and 
in guinea pigs just recovered from a severe 
trypanosome infection numerous rods, like, but 
even smaller than, bartonella, and dumb-bell 
forms reminiscent of rickettsia, the blood pic- 
ture being that of a grave anemia similar to 
that of Oroya fever. These forms he thought 
might possibly be regarded as degeneration 
changes or as an outburst of some latent infec- 
tion. In the latter case, Mayer proposes under 
reservation the home of Bartonella muris for 
the inclusions. The question then arises 
whether in certain forms of pernicious anemia 
where inclusions of a similar nature occur, 
there may not be present some similar element 
of infection or excitation of infection. 

Attempts to demonstrate microorganisms 
causing dengue fever have so far been unsue- 
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oessfnl. In 1903 a piro plasma was described 
as the cause of the disease. This observation 
has remained unconfirmed. The virus of the 
disease is believed to be filterable and the dis- 
ease has been reproduced in man by the inocu- 
lation of filtrates of the blood in several cases. 
Stegomyia fasciata and possibly Culex fatigans 
are known to be the transmitting insects. 
Pappataci fever is also caused by a filterable 
virus or organism and is transmitted from man 
to man by Phlebotomus papatassii . Since the 
discovery by Noguchi that yellow fever is 
caused by Leptospira icteroides , which organ- 
ism will also pass through a Berkefeld filter, it 
has been suggested that dengue fever and 
pappataci fever may also be due to a spiro- 
chete, and in fact €ouvy has reported that 
in an epidemic of this disease in Beirut, Syria, 
which attacked practically the whole popula- 
tion, direct examination of the blood showed 
the presence of short, slender spirochetes 
having two or three turns and fine extremities. 
These were only present when the blood was 
taken two or three hours before the onset of 
the fever, never during the course of the 
pyrexia or after the temperature had fallen. 
It is not stated whether the organisms were 
detected by dark-ground illumination or in 
fresh blood or in stained specimens. Neither 
has this observation been confirmed during the 
past year. The methods which led to the dis- 
covery of riokettsia in the transmitting insect 
of typhus fever have not yet been applied in 
connection with either dengue fever or pappa- 
taci fever, and no organism has yet been culti- 
vated from the blood by Noguchi’s method or 
on other media. 

Trench fever is a disease which resembles 
dengue fever in a number of ways and yet is 
obviously quite a distinct infection. It is trans- 
mitted in nature by the louse, Pediculus 
humanus . The virus is present in the blood 
serum of infected individuals during the 
febrile stage of the disease, and the infection 
can be transmitted from man to man by the 
inoculation of such serum. Attempts to filter 
the virus through Chamberland filters from the 
blood have been unsuccessful, but under certain 
conditions it has been filtered from infected 
urine, and the disease has been reproduced by 
the inoculation of such filtrates. Certain ex- 
periments have bee* performed which also sug- 


gest that the disease may be caused by species 
of riekettm, in that lice fed on trench fever 
cases have sometimes developed riokettsia, and 
that lice infected with riokettsia have some- 
times given rise to trench fever when fed on 
healthy men. On the other hand lice not show- 
ing riokettsia have produoed trench fever in 
man and the question has arisen as to whether 
the virus of typhus has not sometimes been 
confused with that of trench fever in certain 
experiments performed with lice. It has been 
suggested that treneh fever is caused by a 
spirochiete, but it has not been possible to con- 
firm this suggestion. When the cultivation of 
the riokettsia in vitro has been perfected, the 
inoculation of pure cultures of the species sug- 
gested as the cause of treneh fever should shed 
further light upon the problem. It has been 
demonstrated that the virus of trench fever is 
very resistant an nature, and if it is of a sim- 
ilar nature to that of typhus fever there would 
probably be even less difficulty in cultivating 
it than the typhus virus. 

Tsutsugamushi disease or Japanese river 
fever is an infection which has been proved to 
be conveyed by a minute red trombidium, 
Leptus akamushi Brurapt. This insect is an 
ectoparasite of field mice and freely attacks 
man in the endemic areas of the disease. Re- 
cent studies have shown that the virus is 
present in the blood and that it is not filterable. 
Nevertheless, it is suggested that it should be 
classified with the ultra-microscopic disease- 
producing organisms. Tsutsugamushi has some 
analogy to both typhus and Rocky Mountain 
spotted fever, but animals which have received 
an injection of the tsutsugamushi virus are 
still susceptible and react to an inoculation of 
the typhus virus and vice versa . The infection 
is transmissible to monkeys, in which it pro- 
duces a febrile reaction, enlargement of the 
lymph nodes and a leucopcenia. The infection 
is sometimes fatal for the monkey. Guinea pigs 
are also said to be susceptible, but in these 
animals the virus produoes only a slight tem- 
perature and an enlargement of the lymph 
nodes. 

Miyashima has found small elliptical bodies 
in the larva and adult trombidium which could 
be cultivated in asdiie agar and when injected 
into monkeys produoed the typical disease. 
Nagayo and others also found both in human 
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eases and infected monkeys small organisms, 
oval or elliptical in shape, with a definite lim- 
iting membrane measuring 0.35 to 1 jjl. In the 
endothelial cells of lymph glands their differ- 
entiation was difficult. 

More recently Hayashi has found minute 
bodies described as rod, spheroid and ring- 
shaped in the lymphocytes of lymphnodes 
and in mononuclear endothelial phagocytes of 
the spleen and lymph nodes, and in the region 
of the bite in patients suffering from tsutsu- 
gamushi disease. These bodies also occur free 
in the blood plasma and in severe cases in the 
red cells. The parasite is said to resemble but 
show differences from Bartonella badllifonnis 
of Oroya fever and of Theileria parva of cattle 
anemia. For it the tentative name of Theileria 
tsutsugamushi has been proposed. Further 
confirmation of these observations is extreme- 
ly desirable. 

In more recent work by K&wanura and 
Y&maguchi no mention is made of the organ- 
ism described by Hayashi as the causative 
agent. However, Ishimora and Ogata have 
found certain eoccoid bodies 0.2 to 2.15 fi in 
sine in sections made from the lymph glands, 
spleen and heart of cases of the disease and in 
the lesions of the testicles of monkeys experi- 
mentally infected with blood from human cases. 
These they were able to repeatedly cultivate in 
a special ascitic medium and from the cultures 
to infect monkeys. Megaw in referring to the 
typhus-like fevers carried by mites in different 
parts Of the world suggests that tsutsugamushi 
disease is probably related to the Sumatra 
typhus which is transmitted by a tick. 

African horse sickness is a disease in which 
the virus is present in the blood plasma and 
from which it may be filtered through porcelain 
filters. It, however, will not pass through col- 
lodion sacks or through a layer of one per 
cent. agar. The virus loses its vitality at 50* 
C. and it is not destroyed by three per cent 
carbolic acid, ten per cent, sodium taurocholate 
or ten per cent, saponin. A virus mixed with 
five to ten per cent, solution of lece&in fails 
to infect bOt it becomes virulent again when the 
two are separated. Drying at ordinary tem- 
perature destroys it. The virus can be trans- 
mitted experimentally by the inoculation of 
small amounts of the blood. The disease k 
probably transmitted from animal to animal 


naturally by the mosquito ( Ochlerotatus ). 
Ticks can also carry the virus but it has not 
been demonstrated that the bite of this insect 
transmits it. Anopheles and Ste going ia and 
Stomoxys calcitrans have also been shown to 
transmit the disease at least mechanically. In 
this connection it may be noted that sometimes 
the injection of .0001 c.c. of blood into a horse 
will convey the injection. The disease is not 
transmitted from animal to animal by con- 
tagion, or by feeding, unless the animal is 
given by the mouth 150 to 200 c.e of blood. 
Dogs, however, may become infected from eat- 
ing the meat of infected horses. The disease 
disappears eight days after frost begins. The 
virus does not apparently survive in water, 
although it is fairly resistant. How the infec- 
tion remains alive for from six to eight months 
between seasonal outbreaks still remains ob- 
scure. Swamp fever or the infectious anemia 
of horses is probably identical with African 
horse sickness, but the virus has entirely analo- 
gous relations with no other known viruB. 
Whether it undergoes a special life-cycle in the 
transmitting insect similar to the malarial 
parasite, for example, is also unknown. 

Heart-water disease of cattle, sheep and 
goats and catarrhal fever of sheep are some- 
what analogous diseases, but there is some evi- 
dence to show that the- viruses causing these 
diseases are not identical with that of African 
horse sickness. 

Tularaemia has been described recently by 
Francis as a specific infectious febrile disease 
due to Bacterium tularense , and transmitted 
from rodents to man by the bite of an infected 
blood-sucking insect or by handling and dis- 
section of infected rodents. Clinically, the 
onset of the disease is sudden, with headache, 
backache, pains in the limbs, lassitude and 
fever. In oases observed in Utah there Was 
enlargement of the lymph glands which drained 
the areas surrounding the point of infection 
and a septic fever lasting from three to six 
Weeks. The site of the insect bite and the ad- 
jacent lymph glands became tender and in- 
flamed and they commonly suppurated. The 
rodents found infected in nature are the Cali- 
fornia ground squirrel, Citellus beecheyi, the 
ground squirrel of Utkh, Citelhts molHs, the 
rabbits of southern Indiana and the jack- 
rabftrte df Utah. T he insects shown to be eapa- 
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ble of transmitting the infection are Chrysops 
discaliSf Stomoxys caldtrans , Ceratophylis 
acutus, Oimex lectularim , Polyplax serratus 
and Hamodipsus ventricosus. The first four 
of these insects bite both rodents and man. 
Infection probably occurs most commonly 
through the bite of Chrysops discalis. The 
bacillus causing the disease is a very minute 
organism and can best be cultivated upon egg- 
yolk media, but no growth is obtained on or- 
dinary nutrient agar. The organism produces 
a plague-like disease in rodents, and in fatal 
guinea pig infections the gross lesions can not 
be distinguished from those produced by 
B. pestis. The pathological histology of the 
lesions caused by B . tularense , as shown by 
Councilman and the writer, are, however, 
quite different. In the lymph-nodes, liver and 
spleen, there are miliary foci formed by accu- 
mulation of mononuclear cells followed by 
necrosis and infiltration with polymorpho- 
nuclear leucocytes. There is a general infec- 
tion of the endothelium of the blood vessels 
and the organism may be found in these cells 
in any part of the body. In addition the or- 
ganisms pass from the endothelium into the 
oells of the liver, which they gradually destroy 
and replace, forming large globular masses of 
bacilli. The infection of the endothelial cells 
presents a somewhat similar picture to that 
seen in typhus fever but not in any other dis- 
ease where these cells are distended with 
rickettsia. * 

It is hoped that this article will in some 
degree serve to emphasize the important posi- 
tion which the subjects of medical zoology, 
entomology and parasitology have recently 
taken in connection with general progress in 
medical science, and the fact that they are sub- 
jects which have important practical applica- 
tion in preventive medicine; that they consti- 
tute adjuncts to hygiene which have been most 
successfully prosecuted in tropical countries 
but which can not be wisely neglected in any 
country; that by the more thorough and funda- 
mental training of medical men in these 
branches still greater progress in the elucida- 
tion of the many and perplexing problems con- 
nected with the etiology, prevention and con- 
trol of the infectious diseases more common in 
temperate climates may be expected. Finally, 
it is hoped that it will not only indicate the 


most important recent progress in the fields of 
science referred to, but that it will also serve 
to some extent to stimulate and guide research 
in a few of those channels in which further 
knowledge is urgently needed. 

Richard P. Strong 
School or Tropical Medicine, 

Harvard University 


EXTRACTS FROM ESSAYS OF LEO- 
NARDO DA VINCI 

Looking over the translation of “Leonardo 
da Vinci's Notebooks" by Edward McCurdy 
(Scribners), I was reminded of the high praise 
awarded the great artist-engineer in Lyell’s 
“Principles of Geology." Priests and scholars 
in da Vinci's day were wrangling over the 
origin of fossils. Were they forms or models 
produced in the fatty matter (materia pinguie) 
of the earth by the revolution of the stars f 
Were they relics of Noah's flood; were they, 
as Voltaire suggested, cockle-shells ; were they 
dropped from pilgrims' hats during the cru- 
sade f 

In these notebooks, from which I give here 
a brief extract, Vinci makes the whole matter 
perfectly clear, for he waa a close observer 
and a skilful engineer, qualities rare in that 
age of fine painting and loose thinking. If 
men had listened, it would not have taken 150 
years to prove that fossils had once been alive, 
and another 150 to prove that they were not 
all buried simultaneously in the great flood. 

David Starr Jordan 

Stanford University, 

April 6, 1023 

Defense of Fossil Shells an Once Living Or- 
ganisms 

As for those who say that the shells are 
found over a wide area and produced at a 
distance from the sea by the nature of the 
locality and the disposition of the heavens 
which moves and influences the place to such 
a creation of animal life,-r-to them it may be 
answered that, granted such an influence over 
these animals, they could not happen all in one 
line, save in the ease of those of the same 
species and age; and not one old and another 
young, ope with an outer covering and another 
without, one broken and another whole, nor 
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one filled with sea sand, and the fragments 
great, and small of others inside the whole 
shells which stand gaping open; nor the elaws 
of crabs without the rest of their bodies; nor 
with the shells of other species fastened on to 
them, like animals on the outside where it has 
eaten its way like a worm in wood; nor would 
there be found among them bones and teeth 
of fish which some call arrows, other serpents’ 
tongues; nor would so many parts of different 
animals be found joined together, unless they 
had been thrown up there upon the borders of 
the sea. 

And the Flood could not have carried them 
there, because things which are heavier than 
water do not float high in the water, and the 
aforesaid things could not be at such heights 
unless they had been carried there floating #n 
the waves, and that is impossible on account of 
their weight. 

Where the valleys have never been covered 
by the salt waters of the sea, there the shells 
are never found. 

Such things are far more ancient than let- 
ters, it is not to be wondered at if in our days 
there exists no record of how the aforesaid seas 
extended over so many countries ; and if more- 
over such record ever existed, the wars, the 
conflagrations, the deluges of waters, the 
changes in speech and habits have destroyed 
every vestige of the past. But sufficient for 
us is the testimony of things produced in the 
salt waters and now found again in the high 
mountains far from the seas. 

Apostrophe to a Huge Fossil Fisk, Sword Fish 
or Tunny 

0 powerful and once living instrument of 
constructive nature, thy strength not availing 
thee, thou must needs abandon thy tranquil 
life to obey the law which God and time or- 
dained for all procreative nature! To thee 
availed not the branching, sturdy, dorsal fins 
wherewith pursuing thy prey thou wert wont 
to plough thy way, tempestuously tearing open 
the briny waves with thy breast. 

0 how many times the frightened shoals of 
dolphins and big tunny fish were seen to flee 
before thy insensate fury; and thou, lashing 
with swift, branching fins and forked tail, didst 
create in the sea mist and sudden tempest, with 
loud uproar and foundering of ships; with 


mighty wave thou didst heap up the open 
shores with the frightened and terrified fishes, 
which thus escaping from thee were left high 
and dry when the sea abandoned them, and 
became the plenteous and abundant spoil of 
the neighboring peoples. 


0 time, swift despoiler of created things! 
How many kings, how many people hast thou 
brought low! How many changes of state 
and circumstances have followed since the won- 
drous form of this fish died here in this hollow, 
winding recess f Now destroyed by time pa- 
tiently thou liest within this narrow space, and 
with thy bones despoiled and bare are become 
an armour and support to the mountain which 
lies above thee. 

0 how many times hast thou been seen amid 
the waves of the mighty, swelling ocean, tow- 
ering like a mountain, conquering and over- 
coming them! And with black finned back 
ploughing through the salt waves with proud 
and stately bearing! 


SCIENTIFIC EVENTS 

OXFORD MEMORIAL TO SIR WILLIAM 
OSLER 

At the final meeting of the subscribers to the 
Oxford Osier Memorial Fund held at the Uni- 
versity Museum, Oxford, Sir Herbert Warren, 
president of Magdalen College, chairman of 
the executive committee, explained in a brief 
introduction that the Oxford Memorial was 
only one of several, the United States of 
America and Canada, in which Sir William 
had spent a larger part of his life, having de- 
cided to establish memorials of their own. 

The secretary, Dr. J. A. Gunn, stated that 
the fund now amounted to just short of £2,000. 
The following proposals were submitted on be- 
half of the executive committee: 

(1) The purchase of a bronze plaque of Sir 
William Osier, measuring 32 by 22 inches, a 
copy of that by Vernon of Paris, made for 
the Medical Faculty of Maryland, to be hung 
in the university museum; (2) the establish- 
ment of a fund for the foundation of an Osier 
Memorial Medal in bronze, to be awarded 
every five years to a graduate of the Univer- 
sity of Oxford who has made some distin- 
guished contribution to medical science, learn- 
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mg or practice* This medal might be a re- 
duced replica of the portrait plaque; (3) the 
remainder of the sum, together with any sums 
hereinafter added, to be called the “Osier 
Traveling Fund,” for the propagation or ac- 
quisition of medical knowledge or for medical 
research, to be invested and the interest 
utilized to assist teachers of the medical fac- 
ulty to travel for the purposes stated. It is 
estimated that the capital sum remaining for 
this purpose will be about £1,700. 

Sir Archibald Garrod, regius professor of 
medicine, in introducing these proposals, stated 
that they had the entire approval of Lady 
Osier, as well as of other friends from whom 
letters had been received. They were sup- 
ported by Surgeon- Majoi tj General Sir Fred- 
erick Bradshaw and adopted nem. con. and the 
executive committee, which consists of Sir Her- 
bert Warren, Sir Archibald Garrod, Sir 
Charles Sherrington, Professor Arthur Thom- 
son, Mr. A. P. Dodds Parker, honorable 
treasurer, and Professor J. A. Gunn, honorable 
secretary, were empowered to take steps to 
carry them into effect, and, in particular, to 
negotiate any arrangements with the university 
which may be found desirable. 

THE COMMITTEE OF THE AMERICAN AS- 
SOCIATION FOR THE ADVANCEMENT 
OF SCIENCE ON PHOTOSYNTHESIS 

The Committee of the American Association 
for the Advancement of Science on Photosyn- 
thesis which was authorized at the Boston meet- 
ing following the notable symposium on this 
subject has recently completed its organiza- 
tion by the acceptance of the following per- 
sons as members: 

Dr. C. G. Abbot, assistant secretary Smithson- 
ian Institution. 

Dr. F. G. Cottrell, director Fixed Nitrogen, 
Research Laboratory, Washington. 

Dr. Moses Gomberg, Department of Chemistry, 
University of Michigan. 

Dr. W. J. Humphreys, meteorological physicist, 
United States Weather Bureau, Washington, D. C. 

Dr. D. T. MacDougal, director Department of 
Botanical Research, Carnegie Institution of Wash- 
ington, chairman. 

Dr. S. E. Sheppard, in charge of Department 
of Physical Chemistry, Research Laboratory, 
Eastman Kodak Company, secretary, Rochester, 
N. Y. 
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Dr. E. E. Slosson, director of Science Service, 
Washington. 

Dr. H. A. Spoehr, member, Department Botanical 
Research, Carnegie Institution of Washington. 

The preliminary activities of the committee 
will be directed chiefly to bringing together 
information as to current researches being 
carried on in various laboratories, and to serve 
as a focus of interest in the subject. Arrange- 
ments are being made for some special lectures 
on the subject. Attention will be given to the 
matter of obtaining funds and facilities in the 
furtherance of research on various phases of 
the subject. 

EXPEDITION TO THE HAWAIIAN ISLANDS 

The Bureau of Biological Survey of the 
United States Department of Agriculture, in 
cooperation with the Bishop Museum of Hono- 
lulu, began on April 4 a comprehensive scien- 
tific survey of the islands of the Hawaiian 
archipelago, from Niihau to Midway and Wake. 

The objects of this expedition axe two fold: 
first, to make a much needed survey of the 
Hawaiian Island bird reservations to ascertain 
the situation as to the bird life of these great 
breeding places for sea-fowl, and, second, to 
take advantage of the opportunity to make a 
comprehensive scientific survey of the islands 
visited. This last will make a contribution to 
the general survey of the islands of the Pa- 
cific, now being promoted by the Bishop Mu- 
seum. The National Research Council, in fur- 
therance of its policy to promote the investiga- 
tion of the resources of the Pacific, has made a 
grant of funds to assist the expedition. 

Dr. Alexander Wetmore, of the Bureau of 
Biological Survey, is in charge of the expedi- 
tion, and took with him as field assistant 
Charles E. Reno, of the same bureau. The 
expedition, in addition, is made up of a corps 
of scientists from the Bishop Museum, ted by 
the director, Dr. Herbert E. Gregory. These 
include S. C. Balt, curator of biology; D. T. 
Fullaway, entomologist; E. L. Canm, botanist; 
D. Thaanum, conchologist; C. Grant, general 
assistant, and J. W. Thompson, preparator. 
Mr. Donald R. Dickey, of Pasadena, Califor- 
nia, accompanies the expedition as photog- 
rapher, to secure motion pictures of the note- 
worthy colonies of sea birds found on Laysan 
Island. 
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One abject of the expedition ia to extermi- 
nate the rabbits on Laysan, where at least two 
European species introduced by a guano com- 
pany have increased to such an extent as to 
endanger the continued existence of the vegeta- 
tion, and indirectly, that of several species of 
birds inhabiting the reservation. 

Through the courtesy and interest of Secretary 
Denby and Assistant Secretary Roosevelt, of the 
Navy Department, a vessel has been placed at 
the disposal of this party for a period of four 
months. Plans have been made for this boat 
to return once a month to Honolulu in order 
that the work of the expedition may be more 
effectively accomplished and to enable a num- 
ber of scientists to participate who otherwise 
could not do so. 

E. W. Nelson 

April 2«, 1923 Chkf > Bio1 0 ^ 8urve « 

THE INDIANA ACADEMY OF SCIENCE 

The Indiana Academy of Science will hold 
its spring meeting and field excursion at 
Brockville, Indiana, on May 10, 11 and 12, 
1923. This meeting is somewhat of the nature 
of a tribute to Dr. Amos W. Butler, one of 
the founders of the academy. Dr. Butler has 
just resigned his position as secretary of the 
Indiana State Board of Charities after twenty- 
five years of distinguished service. In 1883 
be organized the Brookville Natural History 
Society and four years later, largely through 
his suggestion and efforts, this society was 
transformed into the Indiana Academy of Sci- 
ence. Dr. David Starr Jordan was the first 
president of the academy and on May 20, 1886, 
the first field meeting was held at Brookville. 
That night at a public meeting Dr. Jordan 
delivered an address on “Charles Darwin.” 

The program includes a public meeting to 
which citizens of Brookville are invited. Brief 
addresses will be delivered, as follows : 

(1) BrookviUe and Its contribution to the in- 
tellectual Ufe of the state: John C. Shirk. 

(2) The geologic aspects of BrookviUe and 
vicinity: D. R. Moore. 

(3) Changes in Indiana fiora: Stanley Coul- 
ter. 

(4) Some reminiscences of early academy 
days: Amos W. B«tler. 

A day will be spent in * field excursion to 


various points along the Whitewater River, 
or one of its tributaries. This section of tjte 
country is one of the most picturesque in In- 
diana. The town of Brookville is located at 
the junction of two branches of the White- 
water and flanked by lofty bills. There will 
be ample opportunity to study the natural his- 
tory of the region and to discuss them at the 
informal meetings. 

Scientists from neighboring states are in- 
vited to attend this meeting. 

Harry F. Dietz 
Press Secretary 

AMERICAN SCHOOL IN FRANCE FOR PRE- 
HISTORIC STUDIES 

In entering upon the third year of its ac- 
tivities, the school invites the affiliation of ca- 
pable graduate students of either sex who may 
wish to avail themselves of the opportunities 
that are offered. 

The object of the school is to give the Ameri- 
can student of man's antiquity and evolution 
and old world archeology sound first-hand 
knowledge in these lines under capable and ex- 
perienced leadership* 

The two first years of the school were de- 
voted principally to instruction in the museums 
of France and to careful excavations on one 
of the sites of early man in that country, 
namely, La Quina. The work of the third 
year Will differ in a measure. Its object will 
be first to acquaint the students directly with 
all the important sites and remains of early 
man in western Europe, and to engage in ac- 
tual excavations only after the students have 
received a good foundation in the subject. 

The work will commence on July 1 in Lon- 
don, and it will comprise on the one hand the 
study of the original specimens relating to 
early man in the various museums of England, 
France, Belgium, Germany, Czechoslovakia, 
Croatia, Austria and Switzerland* and on the 
other, visits to such important sites as the 
Piltdown, La Quina, Dordogne, Mauer, Eh- 
ringsdorf, Brno, Krapina and others as far 
as time will permit. Following this a site in 
France will be chosen where careful methods 
of excavation may be taught and practised; 
and when field-work becomes impossible the 
students desirous of staying abroad will be 
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helped to opportunities for further studies. 
The months of July and August, with prob- 
ably a part of September, will be spent in 
visits to the various sites and museums; the 
rest of September and October will be devoted 
to field work in France; and for the winter 
months arrangements will be made in Paris 
or elsewhere according to the best interests of 
the students. 

The conditions of affiliation with the school 
on the part of the students are good health 
and character, proper introduction, serious 
purpose and a spirit of earnest cooperation 
with the director. The students may be ac- 
cepted for three, six, nine or twelve months. 
They pay nothing to the school or for field 
work, but defray all their personal expenses. 
To reduce the latter and facilitate matters in 
general, the students will elect among them- 
selves a committee which will see to transporta- 
tion, accommodation and other things concern- 
ing the whole group. Upon the completion of 
their course, deserving students will 'be given 
a suitable certificate by the school. 

Applications should be sent to the director 
before May 30 at the latest. The participants 
will need to make steamship reservations well 
in advance and allow plenty of time for ob- 
taining their passports and vis4s. 

Ale£ HrdliCka 
Director , 1923-24 

U. B. National Museum, 

Washington, D. C. 


SClENnnC NOTES AND NEWS 

At the meeting of the National Academy 
of Sciences held in Washington on April 26 
Dr. A. A. Miehelson, professor of physios in the 
University of Chicago, was elected president 
in succession to Dr. Charles D. Walcott, secre- 
tary of the Smithsonian Institution. Dr. J. 
C. Merriam, president of the Carnegie Insti- 
tution of Washington, was elected vice-presi- 
dent in succession to Dr. Miehelson. Dr. David 
White, of the United States Geological Survey, 
was elected secretary to succeed Dr. C. G. 
Abbot, assistant secretary of the Smithsonian 
Institution and direetor of the Astrophysioal 
Observatory. Professor R. A. Millikan, of the 
California Institute of Technology, continues 
as foreign secretary and Dr. F. L. Ransome, 
as treasurer. 


The following men of science have been 
elected to membership in the National Acad- 
emy of Sciences: Solon Irving Bailey, Har- 
vard Observatory; James Henry Breasted, 
University of Chicago; Ernest William Brown, 
Yale University; Carl H. Eigenmann, Univer- 
sity of Indiana; Y&ndell Henderson, Yale 
University; Marshall Avery Howe, New York 
Botanical Garden; Max Mason, University of 
Wisconsin; Elmer Drew Merrill, Bureau of 
Science, Manila; Eugene Lindsay Opie, Wash- 
ington University, St. Louis; Leonhard Stej- 
neger, United States National Museum; George 
Fillmore Swain, Harvard University; Richard 
Chaee Tolman, California Institute of Tech- 
nology; David Locke Webster, Stanford Uni- 
versity; Frederick Eugene Wright, Geophysical 
Laboratory of the Carnegie Institution; Rob- 
ert Meams Yerkes, National Research Council. 

At the meeting of the American Philosophical 
Society on April 21, the following were elected 
to membership : Frank Aydelotte, Swarthmore ; 
Edward As&hel Birge, Madison; Isaiah Bow- 
man, New York; Carl Darling Buck, Chicago; 
Karl E, Compton, Princeton; Herbert Ernest 
Gregory, New Haven; Charles Downer Hasen, 
New York; Phoebus A. Levene, New York; 
George Perkins Merrill, Washington; Samuel 
Alfred Mitchell, Charlottesville ; Richard Bishop 
Moore, Washington; William John Sinclair, 
Princeton; Vilhjdlmur Stef&nsson, New York; 
Rodney H. True, Philadelphia; Thomas Way- 
land Vaughan, Washington. 

A citation for the award of a distinguished 
service medal to Dr. Harvey Cushing of Boston 
hAs been approved by Secretary of War Weeks. 
The citation refers to Dr. Cushing as senior 
consultant of surgery of the American Expedi- 
tionary Forces and in direct charge of treat- 
ment of gunshot wounds of the First Army 
Hospital during the Meuse-Argonne offensive 
and says: “He performed conspicuous and dis- 
tinguished services to the government" and 
“his individual efforts in that capacity saved 
the lives of many severely wounded soldiers." 

Awabps of the Royal Geographical Society 
have bean made as follows: The Founder’s 
Medal to Mr. Knud Rasmussen for his ex- 
ploration and research in the Arctic regions 
daring the last twenty-five years. The Patron’s 
Medal to the Hon* Miles Staniforth Cater 
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Smith, for his explorations in the unknown in- 
terior of Papua. The Murchison Grant to 
Captain A, G. Stigand, for his map of Nga mi- 
land. The Back Grant to Mr. B. Glanvill 
Comev, for his studies in the historical geog- 
raphy of the Pacific. The Cuthbert Peek Grant 
to Messrs. R. A. Frazer and N. E. Odell, to 
assist them in continuing their explorations of 
Spitsbergen. The Gill Memorial to Captain 
Augi6ros for his journey in 1920-1921 from 
Algiers to Mauritania. 

The Hansen prize for distinguished micro- 
biological work has been awarded this year by 
the committee of Danish trustees to Dr. E. J. 
Allen, director of the Marine Biological Asso- 
ciation’s laboratory at Plymouth. 

Dr. Hugh M. Smith, formerly commissioner 
of fisheries, has been appointed fisheries adviser 
of the Siamese government. Dr. Smith is sailing 
for Bangkok by way of San Francisco and 
Honolulu. 

N. H. Dabton has returned to his office in 
the United States Geological Survey after an 
absence of nearly two years completing the 
field work on the geologic map of Arizona. The 
University of Arizona recently conferred on 
Mr. Darton the honorary degree of doctor of 
science in “recognition of his investigations on 
the geology of the Southwest.” 

The first award of the Mary Ellis Bell Prize 
for the best undergraduate work in medical 
research at the University of Pennsylvania was 
made to Messrs. J. B. Barnwell and R. Lynch 
for their work on transplantation of islet tis- 
sue. This work was presented at the fifteenth 
annual meeting of the Undergraduate Medical 
Association on April 19. 

Professor T, H. Pardo de Tavera, of the 
University of the Philippines, has been ap- 
pointed director of the Philippine library and 
museum. * 

Da, Victor F. Hess, chief physicist of the 
United States Radium Corporation, has re- 
signed in order to return to the University of 
Graz, where he holds the ch air of experimental 
physics. 

Professor Georoe C. Whipple, of Harvard 
University* has resigned from the Public Health 
Council of the Massachusetts State Department 


of Public Health in order that he may have 
more time for his teaching and for his private 
practice. Professor Whipple was recently 
elected president of the Anti-mosquito Asso- 
ciation of Massachusetts. 

Professor Sutherland Simpson, of the 
Ithaca Branch of the Cornell University Medi- 
cal College, will leave late in May to attend the 
eleventh international physiological congress at 
Edinburgh and will spend the rest of his sab- 
batic leave in Denmark, Holland, France and 
Belgium, returning to Ithaca for the second 
term of the next academic year. 

Da Walter W. Kino, surgeon, United States 
Public Health Service, Washington, has been 
directed to proceed to Hull, England, to attend 
the Congress of the Royal Sanitary Institute, 
beginning on July 30. 

Sir Harold Jalland Stiles, professor of 
surgery at the University of Edinburgh and 
former president of the Association of Sur- 
geons of Great Britain and Ireland, occupied 
the chair of Dr. Harvey Cushing of Harvard 
University, Boston, for one week during April ; 
he then spent a week at the Johns Hopkins 
University, Baltimore. 

The Journal of the American Medical Asso- 
ciation writes: “In 1919, the American Asso- 
ciation of Pathologists and Bacteriologists pre- 
sented to Dr. Harold C, Ernst, Boston, a gold 
headed cane, a token of appreciation of his 
services to the association and to medicine. 
Before his death, in 1922, Dr, Ernst conceived 
the idea of using the cane as a sign of approval 
of the work of those who represent the best 
traditions in medicine. The council of the 
association will, therefore, confer custodianship 
of this token from time to time, such custodian- 
ship to last throughout the recipient’s lifetime. 
It was unanimously voted this year to confer 
the custody of the cane on Dr. William H. 
Welch, of Baltimore, who has accepted the 
honor. Dr. Welch will prepare a manuscript 
cm his experiences in medicine, to maintain the 
historical significance of the cane.” 

The formal opening of the laboratories of 
the Philadelphia Research Institute of Cuta- 
neous Medicine was held on April 26, with Dr. 
David Riesman presiding. Dr. Udo J. Wile, 
of the University of Michigan, gave the opening 
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address. Dr. Jay Prank Schamberg is director 
of the institute. 

Dr. Otto Meyerhof, professor of physiology 
in the University of Kiel, as a guest of the 
department of physiology of Washington Uni- 
versity School of Medicine, lectured on the 
“Dynamics of muscles” and the “Energetics of 
cell processes” on April 17 and 18. 

Professor Herman L. Fairchild, emeritus 
professor of geology in the University of Roch- 
ester, was the speaker at the weekly luncheon 
of the Cornell Club of Rochester on March 14. 
His subject was “The conservation of the water 
supply in New York state.” 

On March 29 to 31, Dr. T. Wayland Vaug- 
han, of the United States Geological Survey, 
gave a series of five lectures on the origin of 
limestone and coral, coral reefs and coral reef 
regions before the faculty and advanced stu- 
dents of the department of geology of the 
University of Wisconsin. 

The May lecture of the Institute of Metals 
for the present year was delivered by Dr. W. 
Rosenhain on May 2. The subject was “The 
inner structure of alloys.” 

A meeting was held at Columbia University 
on April 24 to commemorate the four hundred 
and fiftieth anniversary of the birth of Coper- 
nicus. Addressee were delivered by President 
Nicholas Murray Butler, Dr. Henry S. Prit- 
chett, president of the Carnegie Foundation for 
the Advancement of Teaching, and Ladialas 
Wroblewski, Polish minister to the United 
States. 

The Paris correspondent of the Journal of 
the American Medical Association writes : “The 
government, desirous of encouraging all move- 
ments connected with the commemoration of 
Pasteur and deeming it advantageous to offer 
all the elements of the population an oppor- 
tunity to participate, has authorised a tag day 
in honor of Pasteur. It will not be the sole 
purpose of this manifestation to exalt the 
memory of one of the most eminent French 
scientists. Of equal importance will be the en- 
deavor to awaken public opinion in support of 
a widespread movement in favor of the develop- 
ment of scientific laboratories and the improve- 
ment of the various material resources placed 


at the disposal of our men of science for the 
carrying out of their researches. A circular 
letter expressing this idea has been sent to the 
prefects by the minister of the interior. May 
27 has been chosen for the tag day. The pro- 
ceeds will be used for the benefit of scientific 
laboratories.” 

Mr. Edmund F. Dickins, hydrographic and 
geodetic engineer in the United States Coast 
and Geodetic Survey since 1869, died at San 
Francisco, California, March 2, in the seventy- 
ninth year of his age, after a service of fifty- 
one years. He had been retired from active 
duty since 1920. He was director of coast 
surveys in the Philippine Islands from 1908 
to 1911 and had held many other important 
assignments. 

Dr. John Venn, president of Cains College, 
Cambridge, distinguished for his work on logic 
and later for his archeological researches, died 
on April 4, in his eighty-ninth year. 

Dr. Charles Emmanuel Forsyth Major, 
F. R, 8,, known for his work in paleontology, 
died on March 25, aged seventy-nine years. 

Ernest Watson Vredenburg, known for 
bis work on the paleontology of India, died on 
Match 12, aged fifty-three years. 

A oorResfondent writes: News has been 
received of the death on April 11, at Cringle- 
ford, Norwich, of Frederick William Harmer, 
father of the director of the British Museum 
(Natural History) , in Mb eighty-eighth year. A 
fellow of the Geological Society and long in- 
terested m the Pliocene of Britain, he was 
active until the very last, completing just be- 
fore his death the last plate of his important 
“Monograph of the British pliocene mollusca” 
which has been in process of publication since 
1914 by the Paleontographioal Society. This 
work for future students will take the place 
long occupied by the classical monograph of the 
Crag Mollusca, by Searles Wood, and con- 
stitutes a permanent memorial of its venerable 
author. 

The meeting of the French Association for 
the Advancement of Science wifi be held this 
summer at Bordeaux. 

The department of geology, United States 
National Museum, has received as a gift from 
Dr. Frank Springer the paleontological colled- 
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tioos of the late Orestee H. St John. The col- 
lection contains a large and valuable series of 
Selachian Babes including many type specimens, 
the most notable of these being a specimen 
from the coal measures of Kansas, containing 
the complete dentition of a large shark of pale- 
ozoic time. 

Dr. Bruno Galli Valerio, professor at the 
Lausanne University, proposes to erect a me- 
teorological observatory and a scientific re- 
search station on the top of the Rochers de 
Naye (6,473 ft.) above Montreux. 

President Marion L. Burton, of the Uni- 
versity of Michigan, has received a letter from 
Carl Guthe, who is conducting an archeological 
expedition of Michigan men in the Philippines, 
in which the writer tells of the success of the 
expedition. More than 100 caves have been 
uncovered by the excavators in which were 
discovered many ancient implements and other 
remnants of an extinct civilization. The party 
is carrying on the expedition through the gen- 
erosity of a Detroit alumnus, who provided 
anonymously $30,000 for the expenses of the 
expedition. 

The London Times reports that a number 
of German professors and officials have issued 
Easter appeals for monetary assistance on be- 
half of their various institutes. Professor Ein- 
stein, who appeals on behalf of the Kaiser 
Wilhelm Institute for Physics, states that the 
income of the institute before the war was 
75,000 marks (then worth £3,750). It is now 
about 22,000,000 marks, which is worth about 
£225. Appeals are made also for the Cancer 
Research Institute, the Botanical Gardens and 
other institutions. 

Hiram Percy Maxim, president of the Amer- 
ican Radio Relay League, will confer with 
Donald B. MacMillan, polar explorer, to make 
arrangements to send an amateur radio op- 
erator of the league to the polar regions on 
MacMillan's expedition next June. It will be 
the first time that a polar expedition will be 
in regular communication with the amateur 
radio operators of the country. The operator 
will be selected from 12,000 league members by 
questionnaires, which are being sent to ama- 
teur operators in all parts of tbs United States. 
Mr. MacMillan will make the selection, 


UNIVERSITY AND EDUCATIONAL 
NOTES 

The $2,000,000 endowment fund for the 
Henry Phipps Psychiatric Clinic at the Johns 
Hopkins University has been completed. 

Plans have been completed for the estab- 
lishing of a $500,000 maternity hospital with 
the Washington University School of Medicine 
group. This hospital will be an eight story 
building and will eventually have a two hun- 
dred and fifty bed capacity instead of the 
thirty-three bed capacity of the present St* 
Louis Maternity Hospital, which it will suc- 
ceed. It will have a similar affiliation with the 
medical school as the St. Louis Children's, the 
Shriners' Hospital for Crippled Children and 
the Barnes Hospital now hold. Ground will be 
broken within the next six months. 

Governor Smith has vetoed the appropria- 
tion of $830,000 for a new plant industry 
building for the New York College of Agricul- 
ture at Cornell University with the explanation 
that a special bill would later carry a larger 
sum, in accordance with new estimates made 
by the state architect. 

Withrow Morse, Ph.D. (Columbia) has 
been elected to the chair of physiological chem- 
istry and toxicology in the J efterson Medical 
College, Philadelphia. Dr. Morse is at present 
professor of physiological chemistry in the 
school of medicine of the West Virginia Uni- 
versity. 

President Wallace W. Atwood announces 
a number of additions to the faculty of Clark 
University, including, for one year, Dr. J. F. 
Neirmeyer, rector of the University of Utrecht, 
Holland, economic geography; Dr. Oliver Ed- 
win Baker of the United States Department of 
Agriculture, professor of agricultural geogra- 
phy; Dr. Alfred L. P. Dennis, professor of 
modem history; Clarence Fielden Jones, M.S., 
assistant professor of economic geography; 
Ellen Church Temple, acting professor of an 
thropo-geography; William L. Longer, assist- 
ant professor of European history; Douglas 
C. Ridgeley, professor lecturer in geography. 

The resignations from Clark University are 
announced of Dr. Harry E. Barnes, professof 
of the history of thought and culture, and Rob- 
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ert C. Dexter, professor of social science. Dr. 
Barnes has accepted a position in the sociolog- 
ical department at Smith College. Mr. Dexter 
will become head of the department of sociology 
at Skidmore College. 

Dr. Frederick G. Banting, Toronto, Will be 
appointed to a chair in medicine at the Uni- 
versity of Toronto if plans of the university 
and the provincial government materialize. An 
annual allowance of $10,000 accompanies the 
appointment, $6,000 being for salary and the 
remainder for supplies, assistants and other 
expenses. 


DISCUSSION AND CORRESPOND- 
ENCE 

CONCENTRATIONS OF IONS OF INSOLUBLE 

OR UNDISSOCIATED SALTS IN SOLUTION 

Professor Eodebush in his recent comment 1 
on a note by the writer on the mode of reaction 
of slightly soluble salts 2 has pointed out the 
improbability of the existence of a statistical 
equilibrium in a solution with only one ion or 
even less per liter. Since, as a result of the 
work of Gibbs and Boltzmann, entropy and 
thermodynamic equilibrium are considered to be 
statistical phenomena, it follows that when a 
statistical equilibrium is improbable, a thermo- 
dynamic equilibrium is likewise so. As a mat- 
ter of fact, the concentrations of cathions of 
insoluble sulphides or complex ions obtained 
by calculation from E. M, F. measurements are 
of such a magnitude as to exclude thermo- 
dynamic equilibrium which is the fundamental 
assumption underlying such a calculation. 

It is very questionable whether Knox's 8 cal- 
culations of the solubilities of the sulphides 
based on E. M. F. measurements should be 
taken literally. That these calculations are not 
always valid may be seen from the fact that 
while Knox gives a value of 2.6 x 10~ 1B for the 
solubility product of PbS, Noyes and Bray 4 
find by precipitation methods a value of at 
least 1.8 x KH 2 and Stieglitz 5 believes that 
2 x 10- 27 is not low enough. 

1 Science, N. S., Ivii, 858, 1923. 

2 Ibid , Mi, 26, 1923. 

# Trans . Faraday Soc iv, 44, 1900. 

* *J. Amer. Chem. Soc, t xxix, 137, 1907. 

ft Qua). Chem. Analysis, Vol. I, p. 212, 1916 
edition. 


One of two possibilities suggests itself: 
either there is a sufficient concen ration of ions 
in the solutions of the insoluble substances to 
make possible a thermodynamic equilibrium 
and that the resulting E. M. F. is not indica- 
tive of the actual ionic concentration, but 
rather of the effectiveness of the concentration 
present as compared to that of a solution con- 
taining one mole of ions per liter; or there is 
no thermodynamic equilibrium and the E. M, F. 
is not the result of an equilibrium between the 
electrode and the particular ions in solution. 
From the agreement in the degree of insolu- 
bility of the series of sulphides as found by 
E. M. F. measurements and by precipitation 
methods, it would seem that we may assume 
the first alternative to be the correct one and 
as another instance of the unreliability of cal- 
culations from such measurements at low con- 
centrations. 

Benjamin S. Neuhausen 

Johns Hopkins Medical School 

AN EGYPTIAN MATHEMATICAL PAPYRUS 
IN MOSCOW 

In an article 1 which appeared in 1017, Mr. 
B. Touneff gives an account of a mathematical 
papyrus of the late middle empire, now in the 
Museum of Fine Arte in Moscow. 

The translation of probably the most impor- 
tant new problem, giving the volume of a trun- 
cated pyramid, is as follows: 

“The problem is to make a / \ 

If it be said: 4 ... 4 below, 2 above/ do as 
follows: square this 4, which gives 16; dupli- 
cate 4, which gives 8. Do Us follows: square 
the 2, which gives 4. Add the 16 to the 8 and 
the 4, which gives 28. Do as follows: take 
one third of 6, which gives 2. Do as follows: 
take 28 twice, which gives 66. This is the 66. 
You will find it correct.” 

This is precisely following the formula which 
we would use to calculate the volume of a trun- 
cated square pyramid with upper base 4 on a 
side, with lower base 2 on a side, and with al- 
titude 6. 

The remarkable appearance of this formula 

l < * The volume of the truncated pyramid in 
Egyptian mathematics,” Ancient Egypt, 1917, pp. 
100-192. * ’ 1 ' 
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is paralleled by the use of somewhat analogous 
formulas in finding the sum of a geometric 
series and in solving problems in arithmetical 
series in the Ahmes papyrus 8 which antedates 
by one hundred or more years the recently fa- 
mous King Tut-ankh-amen. 

Another problem in the Moscow papyrus is 
concerned with determining the “sides of a quad- 
rilateral, when the relation of the sides and the 
area of the quadrilateral are known.” This 
problem is almost equally important, as it in- 
dicates clearly the Egyptian inspiration of a 
whole series of problems found in Euclid’s 
Data. The problems in question are concerned 
with the determination of the sides of a rec- 
tangle when the area and some other relation- 
ship of the sides are given. 8 

Louis C. Karpinbki 

University or Michigan 


ZIRCONIUM FRACTIONS 

A communication by Professor Kurt A. 
Grtfnval! in Svenak Kem. Tids . for April may 
be of interest to some of your readers- Pro- 
fessor Grdnvall has been reading some back 
numbers of his Zcit. fUr Kristallographie and 
came across references to zirconium fractions 
which led their observers to all the thrills of 
discoverers of new elements. These supposed- 
ly new elements were observed before Nils 
Bohr came upon the scene with a new fangled 
tool and could not therefore be clinched as 
was hafnium. The elements from zirconium 
are: ostranium discovered by Breithaupt of 
Freiburg in 1825, noranium by Svanberg of 
Uppsala, discovered in 1845, and jargonium 
by the first petrographer, H. C. Sorby, from 
zirconium collected in Ceylon, 1869. Now 
comes hafnium with its several discoverers. 
Professor Gronvall asks us, “Is hafnium a new 
element?” 

Anton Jt. Rose 

Ejxjkwater, N, J. 

April 22, 1928 

2 Karpinski, i ‘ Algebraical developments among 
the Egyptians and Babylonians/ * Amer . Math. 
Mo., Vol. 24, 1917, pp. 257*265. 

« Problems 85-90 in Simeon *s edition of Eu- 
clid** Data; in Opera Omnia ed. Heiberg and 
Mongo, Vol. 6, Prop. 64-86, pp. 165-173. 
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QUOTATIONS 
FEDERATIONS OF SCIENTIFIC MEN 
The reluctance to discuss the monetary 
value of their services is a tradition which dies 
hard among the brain-workers in this country 
and abroad, and is in large measure respon- 
sible for the unenviable position of many 
salaried workers during and since the war. In 
the legal and medical professions, whieh oc- 
cupy a legalized privileged position and are 
further safeguarded by the needs and the at- 
titude of the community, professional unity is 
possible and demands for improved conditions 
of service and better remuneration for these 
classes are generally successful. The success 
of medical men in this country in particular 
has given an impetus to other professional 
workers towards combination, and various or- 
ganizations now exist having for their avowed 
object the improvement of the economic posi- 
tion of the professional classes. In France, 
after approaching first the Confederation 
G£n6rale du Travail, and later the General 
Association of Employees— both organizations 
of manual workers— the brain-workers have 
decided to form their own independent Con- 
federation des Travailleurs Intellectuals. It is 
already in a position to exert considerable in- 
fluence in the chamber of deputies and the 
senate, and its success has provoked the crea- 
tion of similar bodies in several other Euro- 
pean countries. In this country there is an 
organization, the National Federation of Pro- 
fessional, Technical, Administrative and Super- 
visory Workers, founded in 1920, having sim- 
ilar aims. Hitherto it has not been able to 
obtain the support of the medical, legal, en- 
gineering, teaching or scientific associations. 
These may join the federation later, but, in 
the first instance, they will probably find it 
better to form their own federation. The time 
is certainly opportune for a movement to be 
made in this direction. — Nature* 

THE INTERNATIONAL WORK OF 
SCIENTIFIC SYNTHESIS 1 
The current development of science is so 
varied and so extensive that even the expert is 

i A review of the international journal, tfoteatia. 
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finding difficulty in keeping in touch with the 
detailed acquisitions not merely in his own field 
but often also in those divisions of it to which 
bis own labors are devoted. This has become 
so pronounced that one sometimes hears the 
fear expressed that the body of science is in 
danger of falling apart into chaos from its 
mere bigness and diversity. It is often true 
that experts in the same field can not under* 
stand the details of each other's work well 
enough to judge its value with any confidence; 
and the different sciences have adopted each a 
jargon peculiar to itself so that workers from 
different fields find that they speak so little the 
Baxne language that they can sometimes scarcely 
understand each other at all. 

And yet there is a deep-seated conviction that 
all valid sciences must be parts of one whole, 
one Science, which subsumes all of them under 
its universal extent. If such a general science 
exists effectively, in the sense of a body of truth 
which is accessible to all intellectually minded 
people with a desire to understand it, it must 
be possible to gather the essentials of this 
science into an organized whole whose connec- 
tions are not very complicated. This science 
must be organized along rather simple lines and 
its main truths must be capable of being 
brought into connection under a few general 
headings of a comprehensive character. 

To accomplish this synthesizing of exact 
triith requires a great international work of 
scientific synthesis — a work in which different 
peoples and different sciences are brought to- 
gether in a large constructive effort. It is not 
desirable, and it would be impossible, to bring 
the necessary group of people together in a 
definite organisation and to carry out this work 
by means of a concentrated effort under the 
direction and inspiration of a central organiza- 
tion. This is not the way in which the task is 
to be accomplished. What is needed for the 
purpose in mind is a world's arena for the 
highest philosophic and scientific analysis and 
discussion among the greatest living thinkers, 
among those who are now advancing the sepa- 
rate sciences and at the same time are looking 
tor those connections which bind all science into 
a great and fundamental unity. 

A unique journal for serving these purposes 
now exists in Scientia, an international review 
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of scientific synthesis published at Milan, Italy,* 
This journal has an interesting feature which 
makes all of its articles accessible to those who 
read the French language. If an author writes 
for it in a language other than French his 
article is published both in its original language 
and in a French translation. This journal 
serves as a great international encyclopedia of 
current philosophic synthesis of scientific truth. 
It is doing a great international work which 
would be left undone if it did not render this 
service. It is muoh more than a storehouse for 
such articles as are submitted to it. It organ- 
izes the preparation of important series of 
papers by the experts of all countries, the 
papers in a particular series all dealing with 
the various aspects of some important subject 

At the present time, for instance, a series of 
, articles on relativity is being prepared by ex- 
perts from all over the world; and these will 
be published in due course. Each writer, even 
on this difficult and abstruse subject, is re- 
quired to express himself in the language which 
is current among educated men and women 
everywhere. He is denied the use of the tech- 
nical language which the experts employ in 
communication with each other. That technical 
language has its use. But what is expressed 
in it is inaccessible to those who are pot ex- 
perts. What Scientia demands is the exposition 
of the important ideas of relativity in a lan- 
guage which is free from technical expressions 
so that the articles may be accessible to thinkers 
in every field of thought. A similar demand is 
made with respect to all the articles which are 
to be published in Scientia . The editors can 
hardly claim that they have succeeded in hold- 
ing every contributor to the ideal which they 
have set; but their success has been sufficiently 
great to make of Scientia a forum for the phil- 
osophic discussion of scientific questions in such 
a form as to elicit the interest of all people who 
believe in the broad philosophic synthesis of 
science, 

A great purpose has inspired both those who 

2 Scientia, edited by Eugenio Ri guano and pub- 
lished at Via A. Bertani, 14, Milan, Italy. 
American subscribers can conveniently purchase 
it through Messrs. Williams & Wilkins, Mount 
Royal and Guilford Avenues, Baltimore, Mary- 
land, at ten dollars per year (twelve issues). 
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initiated the publication of Scientia and those 
who have continued its work. They have de- 
sired to place at the disposal of every cultivated 
person an instrument of scientific synthesis 
which might facilitate that work of coordination 
and systematization of knowledge rendered nec- 
essary by the growing need of rapid summaries 
and careful accounts of central ideas suitable 
to enable one quickly to orient himself with re- 
spect to the most vital scientific ideas of the 
day. In serving this purpose the editors have 
realized that it is necessary to give rigorously 
exact information concerning new researches 
and the hypotheses which are elaborated or pro- 
posed by various workers for extending the 
bounds of human knowledge; and they have 
spared no pains to procure accounts of these by 
the experts best fitted to give them — accounts 
which move not in technical terms but in the 
language of all cultivated people. The new 
ideas and discoveries are thus being rendered 
accessible to all persons, with the hope that 
science may live more as a unit both among 
scientific workers generally and also in the 
minds of all cultivated persons who are inter- 
ested in the work of science. Scientia is seeking 
to bring the great guiding ideas of science out 
of the scientific preserves of individuals and of 
small groups and to help make it possible for 
all to enjoy the intellectual advantages of sci- 
entific thought and discovery. If the world of 
thought tends to become little to any one through 
an over-emphasis of his specialty, Scientia is 
effectively urging him to come out into a broad- 
er field of scientific thought. Let him still 
pursue his narrow specialty with all vigor and 
ardor, if he will ; but let him at the same time 
see it as a small part of a fascinating whole 
and let him understand that the connections of 
his specialty with this whole are more impor- 
tant in their human values than the details of 
his work are in themselves. 

Through the pages of this unique journal 
the leading thinkers of Europe and America 
are contributing towards a realization of this 
inspiring ideal Independence of judgment, 
clearness of form, absence of all prejudice, lib- 
erty of criticism characterize their contributions. 
The continued success of this effective organ of 
international culture is a matter of importance 
to the development and unification of science. 
It aims at reaching a systematic and synthetic 


order of truth suitable to give a general view of 
the physical and human world within the limits 
of the most rigorous scientific knowledge. Tn 
carrying out this plan it has organized cooper- 
ation in the preparation of articles on the 
causes of the great war, on the international 
questions growing out of it, on social questions, 
on the problem of vitalism and mechanism in 
biology, on the now famous theory of relativity, 
on the contributions of the various peoples to 
the development of the several branches of 
human knowledge, and on other questions of 
deep interest in the current thought of the 
world. 

By these means Scientia has become suitable 
to serve as a valuable instrument for the cul- 
tural development of all those who love knowl- 
edge. Specialists may find in it an incentive to 
look beyond their own gardens of thought, to 
enlarge their intellectual horizons and to in- 
crease their joy in truth. People of culture 
have through it a unique opportunity to be- 
come acquainted with many trends of current 
thought and to obtain a panoramic view of the 
intellectual world. Perhaps there is no other 
single journal in the world which so effectively 
brings to its readers a knowledge of the pres- 
ent currents in the intellectual life of mankind. 
Now in its seventeenth year, Scientia seems to 
have received a new impulse from the novelty 
and importance of the problems which have 
been pressing upon men in the recent eventful 
years. It is achieving with increased success 
its object of reacting against the excesses of 
specialism and of breaking down the partitions 
which have separated one from another the 
diverse branches of science and those who cul- 
tivate them. 

8uch is the work for which Scientia stands 
and such is the ideal which it holds up before 
all scientific workers. 

This ideal, as supported by Scientia and va- 
rious other agencies throughout the world as well 
as by a considerable number of individual 
thinkers, may yet inspire a greater work than 
any which can be accomplished by the more or 
less fragmentary articles of a periodical. It 
will do much to furnish the material to some 
great thinker who will give his life to a fresh 
synthesis of truth and it will hold up his hands 
in the arduous undertaking. The materials for 
such a comprehensive synthesis should be gath- 
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ered and put into order in such a form that an 
original thinker who would encompass all of 
them would find it possible to do so in a life- 
time and still have left that energy which is nec- 
essary to fuse and unite the whole material in 
the fire of his intellect and mould it into a 
great (even though tentative) synthesis of 
scientific truth. 

Such a work can not be done once tor all. 
Science continues to grow and novel thoughts 
arise occasionally in its progress. These will 
ever require new syntheses if they are to be 
comprehended properly. No such work of phil- 
osophic interpretation can ever be final, for 
science itself can never reach a final and com- 
pleted stage. Each generation or century will 
need to do it again; but this lack of finality 
does not make the work of any the less im- 
portance. 

It is important that the great scientific ideas 
of each generation should come out of their 
technical dress and be set forth in a literary 
form which makes them pleasingly accessible to 
all cultivated persons with a tendency to phil- 
osophic interpretation. To this double work of 
the synthesis of truth and the putting of it into 
an accessible form the editors of Scientia have 
committed that journal, and it is going forward 
with increasing success towards the realization 
of this high aim. 

E. D. Carmichael 

University or Illinois 

SPECIAL ARTICLES 
PARAMAGNETISM AND THE THEORY OF 
QUANTA 

The last issue of the Journal de Physique 
contains an interesting and meritorious review 


by B. Cabrera of the extensive work done by 
different observers on the magnetism of salts 
of metals of the iron group. A conspicuous 
part of this work is due to Professor Cabrera 
himself and to his pupils and was heretofore 
outside the reach of most of the scientific read- 
ers, because it was published in Spanish jour- 
nals. 

I wish to draw the attention of the physicists 
engaged in. magnetic research to an interpreta- 
tion of which the material presented by Pro- 
fessor Cabrera is susceptible, and which seems 
to me to be a strong support of the quantum 
theory of magnetism. It is well known that 
the theory of electrons gives a simple relation 
between the magnetic moment of an atom m 
and its chief moment of momentum G 

(1) m = ~ G 

e/| 4 . being the ratio of the charge of an elec- 
tron to its mass. On the other hand, the theory 
of quanta admits only certain discreet values 
of the moment of momentum G, to wit, whole 
multiples of the value h/ 2x, where h denotes 
Planck's universal constant of action. The re- 
sult is that the magnetic moment of an atom 
(or ion) is also a whole multiple of an elemen- 
tary value 


eh 



so that 

(2) w«jm 0 

where m 0 is called the “Bohr-Magneton" and 
the integer j (in Sommer f eld's terminology) 
the “internal quantic number" of the atom. 

The conception that the atomic magnetic 
moment is a multiple of a “magneton" was 
originally introduced empirically by P. Weiss. 
However, the empirical “Weiss-Magneton" 
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(W.-M.) has & value almost exactly five times 
smaller than the theoretical “Bohr-magneton.” 
Weiss obtained his values for the atomic mag- 
netic moments of ions in solutions from the 
measured susceptibilities x by means of Lan- 
gevin’s formula based on classical statistics 


(3) 




Where N denotes the number of atoms (or 
ions) in unit space, k Boltzmann’s constant 
and T the temperature. Cabrera uses the same 
method of theoretical analysis and derives 
values of m in Weiss-magnetons as units. 

It has been, however, pointed out by W . 
Pauli ( Phys . Zeilschr. 1920, xxi, p. 615) that 
the statistics of the quantum theory lead to a 
different result and that Langevin’s formula 
must be replaced by the new one 

„ (i + DW + 1) Nm' 2 

< 4 > 4 ** 6^ 5t" 

We see that from the point of view of the 
quantum theory the values m derived by Cab- 
rera need a correction, and that the new value 
tn will be m = « m, where the correction fac- 
tor a has the form 


vu + l) u + %) 


ji 1 2 3 4 5 6 

a: 0.577 0.730 0.802 0.842 0.870 0.890 

The application of these considerations to 
Cabrera’s material is contained in a following 
table. The second column gives the values of 
m in Weiss-magnetons, which this author con- 
siders as the best mean of the results of differ- 
ent observers. It may be remarked that some 
of the authors find values lying rather far from 
whole numbers, so that the integral nature of 
this quantity does not seem quite assured to 
the unprejudiced observer. In order to find 
the corrected value *»', it is necessary to make 
a hypothesis as to the number j of Bohr-Mag- 
netons in the atom. This hypothetical ; is 
given in the third column, while the fourth 
contains the result of the correction in Weiss- 
Magnetons, from which the value of m in 
Bohr-Magnetons is obtained by dividing by five 
(fifth column). The agreement of the final 
result of the fifth column with the hypothetical 
j of the third gives a measure of the extent to 
which the hypothesis was justified. It vyill be 
remembered that j represents the number of 


Bohr-Magnetons m 0 contained in an atom, so 
that the third column gives our hypothesis as 
to this number, while the fifth contains the same 
number as derived from Cabrera’s experimental 
material. We see that there exists an apparent 
discrepancy in Ni++ in saturated salts and for 
Fe+*. However, the case of Fe++ is without 
any significance, because the uncertainty of the 
experimental values is here so large as to pre- 
vent any conclusions. The rest of the para- 
magnetic salts shows an excellent agreement 
with the quantum theory. 

There may be suggested still another and 
more convenient method for checking these re- 
sults. By means of formula (3) we can com- 
pute the susceptibilities (referred to the gram- 
matom of material) corresponding to the in- 
dividual integer j. We have tabulated these 
values of the susceptibility in the sixth column, 
while in the seventh the actually measured 
values are given for comparison. 

Again we see that a discrepancy larger than 
the limits of experimental error exists only 
for Ni. Physicists engaged in magnetic re- 
search would therefore promote the develop- 
ment of the theory of quanta by paying par- 
ticular attention to the ions Fe++ and Ni++. 

Paul S. Epstein 

Norman Bridge Laboratory or Physics, 
California Institute or Technology 

THE AMERICAL CHEMICAL 
SOCIETY 

DIVISION or PHYSICAL AND INORGANIC CHEMISTRY 
Robert E. Wilson, chairman 
Graham Edgar, secretary 
Section I. General Inorganic and Physical 
Chemistry . 

Studies by a new method of analysis of complex 
crystal structures and normally and abnormally 
reflected secondary X-rays characteristic of chem- 
ical elements in crystals: George L. Clark. (1) 
A new ionization spectrometer method of ana- 
lysing crystals has been designed to be applicable 
to variable parameter systems (triclinic, mono- 
clinic, orthorhombic), and to be independent of 
previous determinations of structure, number of 
molecules per unit, wave-length and densities. 
Wave-lengths producing particular effects are ac- 
curately evaluated by au experimental determina- 
tion of the critical voltage in the quantum law 
Ve = hc/X. (2) By this method crystals aud 
powders of the following compounds have been 
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studied and structures determined; XI, simple 
cubic, d « 3*532 ; Osl, cube-centered, d ™ 4.562; 
KI g , cube-centered slightly distorted into mono- 
clinic prism, djoob **» 4.70; Osl®, orthorhombic, 
( hoo * 4*50, <Jqiq a* 6.43, dooi ** 7.02, 3 X 
atoms on body diagonal; CsIBr 2 , orthorhombic* 
djoo ■* 4,26, doxo * 5.91, dooi 635 6,90, Csl and 
Br planes equally spaced for 100 series. (3) 
New phenomena of great importance have been 
incidentally discovered: (1) the production of 
secondary X-rays characteristic of elements I, Cs 
and Br in crystals, appearing alone in spectra 
when the potential is below that required for the 
generation of the line spectrum of the target 
element tungsten, obeying the law n X = 2d sin Q, 
and enabling distinction between Cs and I in the 
same crystal; (2) in addition the abnormal re- 
flection of characteristic Iodine rays from KI, 
varying in direction in an anomalous fashion 
with the angle of incidence, corresponding to no 
one set of planes, not obeying the usual laws and 
unexplainable by present theories. These things 
have direct bearing upon the mechanism of X-ray 
reflection and excitation, orientation, damping, 
electronic structure, mutual atomic effects. 

Electron positions in crystals : Maurice L. 
Huooins. A careful analysis of the various con- 
ceivable ways in which the valence electrons or 
electron orbits might be distributed in crystals 
such as O, 8i, Ge, 8iC, ZnS, Agl, AgCl, NaCl, etc., 
based solely on the assumptions: (1) that the 
arrangements of atomic centers in the crystals 
have been correctly determined by means of X- 
ravs, (2) that these arrangements are due to the 
attractions and repulsions between nuclei and 
electrons, and (3) that the number of valence 
electrons is 1 for Na and Ag, 2 for Zn, 4 for C, 
8i and Ge, 6 for 8, 7 for Cl, Br and I, etc., shows 
that the valence electrons in these compounds 
must be in relatively flxed positions in pairs at 
tetrahedron corners around the kernel of each 
electronegative atom. In some cases they also 
form a tetrahedron of pairs around the kernel 
of each electropositive atom. This conclusion is 
in accord with the observation that, assuming 
only (1) and (3) above, the number of valence 
electrons in every crystal containing electronega- 
tive atoms whose structure has been determined 
by X-rays, excepting only Cr, Mo, Ta, W and 
the trihaiides, is precisely the number required 
for a tetrahedron of pairs around the kernel of 
each electronegative atom. Furthermore, this re- 
sult is predictable, without any new assumptions 
being necessary, from the system of atomic struc- 
tures previously proposed ( J , Phys. Chein xxvi, 
601, 1922). 

The determination of crystal structures without 


X - rays : Maurice L. Huggins. A study of the 
arrangements of valence electrons in crystals 
whose atomic arrangements have been determined 
by means of X-rays has made it possible to pre- 
dict the structures of many crystals and in some 
cases to verify these predictions by means of data 
other than that obtained by X-rays. The crys- 
tals considered, besides a number whose structures 
have been determined by X-rays, include ZnTe, 
OdSe, CdTe, HgS, HgSe, HgTe, AuCl, BN, BF, 
AIN, A1P, AlAs, 8i0 2 (cristobalite), TiO a (rutile 
and auatase), Sn0 2 (caseiterite), Mn0 2 (polia- 
nite), Mn 2 Oa, Mn a 04 and AI4G3. In each case 
the assumption that the electrons are in pairs at 
tetrahedron corners around each atomic kernel 
(compare preceding abstract), and the available 
crystallographic data are sufficient to limit the 
number of possible structures to 1 or 2. These 
structures are checked up chiefly by comparisons 
of interatomic distances. 

Further interesting tracks of alpha particles in 
gases (lantern): R. W. Ryan and W. D. Har- 
kins. 

A new relation concerning the periodic system 
of the isotopes (lantern): W. D. Harkins. 

On the disintegration of atoms: W. D. Har- 
kins. 

The separation of mercury into isotopes in a 
steel apparatus (lantern): W. D. Harkins and 
8. L. Madoksky. 

The relation between thermoelectric force and 
the rate of evaporation of electron* from )wt 
filaments: Worth H. Rodebush. The equation 
derived by the author ( Journal A . C. 8., March, 
1923) for rate of evaporation gives values for 
the rate of evaporation of electrons from tungsten 
molybdenum and titanium filaments at 2000° K. 
which agree closely with Langmuir’s data. Dush- 
man has derived an equation which probably gives 
even closer agreement with the experimental 
values, but which does not appear to allow for 
the existence of thermoelectric force. From the 
author’s equation, with the aid of thermodynam- 
ics, a relation is derived between thermoelec- 
tric force and the rate of evaporation of elec- 
trons, and it appears possible to calculate the 
latter by measurement of the former at high tem- 
peratures. The assignment of specific heat to 
the conducting electrons in a metal appears to be 
an assumption not required by thermodynamics 
and contradicted by experimental evidence. 

Absolute potential measurements: H. P. Cady 
and George Lynn. The work was done by us- 
ing a quadrant electrometer, one pair of quadrants 
being composed of mercury and the other the 
solution under investigation. The following is 
a summary of the results: 
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None of the results approaches the value +.56 
volts for tho normal calomel electrode, but rather, 
with one exception, indicate that the mercury is 
negative to the solution and the values found for 
the N/10 calomel electrode agree fairly well with 
those published by Garrison. 

A critical discussion of some generally accepted 
assumptions regarding cells with a liquid junc- 
tion: Gkokge Soatohard. The proof of the elimi- 
nation of liquid juuction potentials by a saturated 
potassium chloride bridge, even the experimental 
proof, depends upon the assumption that the ac- 
tivities of the two ions of hydrochloric acid aro 
equal. This assumption leads to considerable 
liquid junction potentials when the solvent is 
varied by increasing quantities of sucrose. The 
generally accepted formula for the electromotive 
force of a concentration cell with transport in- 
volves tho assumption that the transport, numbers 
are independent of the gradient of the ionic con- 
centration. With sugar solutions this formula 
appears to give very erroneous results. 

A comparison of electromotive force and freez- 
ing-point data : Stuart J. Bates. By means of 
the following equation, the difference (AE) be- 
tween the electromotive forces of cells, such as 
H a , HC1 (e), AgCl plus Ag, containing the elec- 
trolyte at different concentrations, may be cal- 
culated from the freezing-points of the solutions 
involved : 
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For HC1 observed values of AE for the con- 
centrations 0.005 and 0.05 M are Noyes and Ellis 
0.11248 volt, Linhart 0.1126. That calculated 
from the freezing-point data employing the * * best 
values n of Noyes and Falk is 0.1146. For KC1 
for the same concentrations, Maclnnea and Par- 
ker found 0.11085, the values caluculated from 
different series of freezing-point measure- 
ments are Jahn 0.11190, Flugel 0.11178 and 
Adams 0.11207. If, on the other hand, 
the above equation be employed to calcu- 


lated freezing-point lowerings from E. M. F. 
data, the difference between tho observed and cal- 
culated values is again many times that which 
the precision of the measurements would indicate. 
The following equation was found to express the 
relation between activity coefficients ( a ) cal- 
culated from freezing-point data and the equiva- 
lent conductance ratio (A/Xo) : (1 «) ™ 

K (1 — A/Xo). By no means of this relation 
absolute values of activity coefficients may be 
calculated: these differ as a rule from those ob- 
tained by other methods. The above simple re- 
lation indicates that tho factor or factors which 
operate in solution to decrease the equivalent con- 
ductance cause a proportional decrease in the ac- 
tivity coefficient. 

The potential of the chlorine electrode in the 
presence of light: Graham Edgar and J. A. Mor- 
row. The potential of the chlorine electrode in 
hydrochloric acid solution has been measured in 
the dark and under intense illumination by the 
light of a quartz mercury arc. The light has 
no effect upon the potential within the limits of 
error of measurement (about 0.02 m.). This is 
interpreted to mean that light of the wave lengths 
employed can have no effect on the equilibrium 
between chlorine, hydrogen and hydrochloric acid 
gases. This is contrary to many views in the 
literature. 

Luminescence among organo-magnesium hal- 
ides: S. Calvert, B. T. Dufford and D. Night- 
ingale. A study of over seventy Grignard com- 
pounds, of which over thirty were luminescent, re- 
veals (1) that magnesium is necessary; (2) that 
ether is not; (3) that most aliphatics are in- 
active, while most aromatics are; (4) that sub- 
stituents in the benzene ring affect the light (a) 
by their position, ( b ) by their chemical nature, 
(c) and not by their weight; (5) several very 
bright reactions are found, one, p. chlor. brom. 
magnesium benzene (MgO 0 H 4 ClBe), being prob- 
ably the brightest on record. To give lumines- 
cence the Grignard must be derived from com- 
pounds containing halogen directly attached to 
uusaturated carbon. 
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The mechanism of the hydrogen-chloride com- 
bination: A. Ii. Marshall and Hugh S. Taylor. 
An alternative method of testing Nernst's theory 
that the hydrogen-chlorine combination consists 
in the following sequence of reactions: 
Cl u + light « Cl Cl : 01 + H 2 — HCJ + H; 
H + 012 233:1 HC1 + C3 consists in allowing a 
hydrogen chlorine mixture to flow into a vessel 
containing free hydrogen atoms. The experimen- 
tal methods of securing this and the attempts 
to do this will be outlined. 

Hydrogen, hydroxide and halide ions as inhibi- 
tors of photochemical reaction: W. T. Ander- 
son, Jr., and H. 8. Taylor. The inhibition of 
the photochemical decomposition of hydrogen 
peroxide by hydroxide and halide ions has been 
shown by a study of the velocity of decomposi- 
tion of peroxide solutions containing these ions 
in amounts varied by addition of neutral salts. 

The method of Willard Gibbs in chemical ther- 
modynamics: W. Lash Miller. In his treatment 
of the problems of chemical thermodynamics, Wil- 
lard Gibbs postulated the two laws, invented what 
functions he needed to put them into form con- 
venient for handling the problems presented by 
the laboratory, and developed equations for their 
solution which themselves suggest what experi- 
mental data must be supplied. The methods em- 
ployed in current text-books of physical chem- 
istry differ radically from that of Gibbs and are 
applicable only to artificially simplified problems; 
the reason usually advanced is the lack of suit- 
able mathematical preparation on the part of 
students of chemistry. The customary elemen- 
tary course on the calculus deals almost exclu- 
sively with explicit junctions of a single variable, 
while the physical chemist deals with functions 
of at least four independent variables, seldom 
presented in explicit form. Suggestions for 
modifying the customary course were made, which 
without adding to its length or its difficulty or 
detracting from its educative value, would make 
it applicable to the needs of chemists. 

Interpretation of osmotic phenomena in terms 
of a modified form of the phase rule: A. S. Mc- 
Daniel. 

The ammonia equilibrium: A. T. Larson and 
B. L. Dodge. The ammonia in equilibrium with 
N 2 + 3H 2 at pressures of 1, 10, 30, 50 and 100 
atmospheres has been determined for the tem- 
perature range 300°— 500°C. The experimental 
results obtained are in fair agreement with 
Haber's calculated values. It is shown that the 
equilibrium constant is not independent of the 
pressure, as has been assumed by earlier investi- 
gators, the differences increasing as the tem- 
perature is lowered. 

The interpretation of time-temperature curves: 
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Donald H. Andrews. A form of apparatus has 
been constructed such that the substance under 
observation loses heat at a rate proportional to 
the temperature difference between the substanee 
and its surroundings. Under these circumstances 
the temperature of the substance can be expressed 
as a function of time, temperature head, the heat 
capacity and heat of fusion of the substance 
and the characteristics of the apparatus. In 
this way one can secure greater accuracy in the 
interpretation of the cooling curves of a binary 
or ternary mixture as compared with methods of 
interpretation which have been in general use. 

Simplified construction of ternary freezing- 
point diagrams: G. T. K ohm an. Several investi- 
gators have observed that certain binary and 
ternary systems, composed of ortho-meta-para 
isomers, behave substantially os ideal solutions. 
In the course of investigations of the thermal 
relation in such systems, it was noticed that this 
holds for all the cases which have been considered 
hitherto. This observation has resulted in the 
development of methods which enable one to con- 
struct the solubility diagram of this type of sys- 
tem from a small number of experimental deter- 
minations. These methods make it possible also 
to estimate very closely binary and ternary eu- 
tectic temperatures and compositions. Conse- 
quently they are of interest in view of the im- 
portance of solubility diagrams as a means of 
analyzing mixtures of ortho-meta-para isomers. 

The system — silver perchlorate, aniline and 
water: Arthur E. Hill and Rudolph V. Macy. 
The system has been studied from the eutectic 
( — 57°) to plus 48°. The binary system silver 
perchlorate and aniline shows 4 compounds, re- 
spectively with 6, 3, 2 and 1 mol. of aniline to 1 
of AgC10 4 . The compound AgC10 4 . 0 An. 
is soluble in aniline to 5 per cent, at 
25*, and melts congruently at 00.5°. The 
transition point to the 3-aniline compound is 
48.3° ; the later changes to the 2-aniline com- 
pound at 00.6*. The transition to the 1-aniline 
compound is above 100°, at which temperature 
oxidation of the aniline to nitrobenzene inter- 
feres. In the ternary system, the distribution of 
Agd0 4 between water and aniline is wholly in 
the aniline phase up to the point of saturation 
(9 per cent. AgC10 4 ), Both the 0-aniline and 
the 3 -aniline compound are extremely insoluble 
in water; with excess aniline present, silver can 
not be detected in the water layer by addition of 
HOI, and with excess AgC10 4 present aniline can 
not be detected by Bunge's test. Nine quin- 
tuple points hare been found between — 57 and 
plus 48*. 

Charles L. Parsons, 
Secretary 
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DYSTROPHIC MORPHOLOGY AND 
ITS SIGNIFICANCE 1 

Among the environmental factors which in- 
fluence the structure and functions of the liv- 
ing organism, nutrition is of primary impor- 
tance. One of the most fruitful methods of 
studying the process of nutrition is that of 
inanition. By withholding or decreasing the 
normal diet (total inanition) or merely one or 
more of the essential nutritional elements (par- 
tial inanition), we may observe effects which 
tiirow much light upon the normal process of 
nutrition from the standpoint of physiology, 
of pathology or of normal morphology. It is 
with the morphological aspect of the problem 
that we, as anatomists, are primarily concerned. 
We desire to learn the significance of the form 
and structure of the living organism and the 
factors concerned in its morphogenesis. 

Experimental work by many investigators in 
this field during the past century has resulted 
in a large number of widely scattered data 
concerning the effects of inanition upon the 
growth and structure in numerous species. 
These effects of inanition have been extensively, 
and carefully studied, not only in the verte- 
brates, but also among the lower organisms, 
the invertebrates and the plants. It may 
therefore be profitable to review briefly some 
of the principal results of inanition in these 
lower forms, partly because they are less well 
known to anatomists in general and partly 
l>ecause certain aspects of the problem are 
more clearly revealed in these simpler organ- 
isms. In general, only those phases will be 
considered which appear of most significance 
in comparison with the results in the higher 
animals, including man. 

EFFECTS OF INANITION IN PLANTS 

Plants in general, much more than animals, 
appear susceptible to modification by various 

l Presidential address, American Association of 
Anatomists, Chicago, March 29, 1929. 
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external factors, including: the food supply. 
It is difficult to summarize briefly the principal 
morphological effects of inanition upon plants 
on account of the wide range in the character of 
these organisms and the great differences in 
their mode of nutrition. In general, however, 
it is clear that the effect of inanition is to re- 
strict or inhibit their growth during the devel- 
opmental period, often resulting in premature 
development with the production of marked 
abnormalities of form and structure. In the 
poppy (Papaver) an inheritance of some of 
the experimentally produced variations is 
claimed (De Yries, Hoffman, Rignano). In 
later stages the plants are usually less sus- 
ceptible; but sooner or later a deprivation of 
nutriment will usually produce protoplasmic 
atrophy and progressively degenerative 
changes in the cells and tissues, finally result- 
ing in the death of the organism. Of the cell 
constituents, the formed storage products 
(starch, oil, etc.) are usually consumed first; 
then the cytoplasmic structures are attacked; 
lastly the nucleus, which is the most resistant. 

These effects are produced not only by gen- 
eral or total inanition (either complete or in- 
complete) but also often in a strikingly , char- 
acteristic manner by partial inanition, when 
there is a marked deficiency of only one (or a 
few) of the numerous essential factors of plant 
nutriment. Lack of any one of these factors— 
water, calcium, potassium, magnesium, iron, 
phosphorus, sulphur, manganese, nitrogen, car- 
bohydrates and possibly vitamins — will cause 
stunting of growth with variable degenerative 
cell-changes. These are expressed by morpho- 
logical and physiological derangements, often 
resulting ultimately in the death of the organ- 
ism. The effects are apparently most severe 
in the case of phosphorus or nitrogen defi- 
ciency. 

In addition to the deleterious effects more or 
less common to all these partial deficiencies, 
there are in each case certain peculiarities 
due to the special functions which each of the 
food-elements normally performs. These pe- 
culiarities appear also to vary considerably in 
different classes of plants. 

Thus water deficiency is usually expressed 
promptly by characteristic changes in form and 
structure of plants on account of its funda- 
mental impoi*tance in morphogenesis and vital 
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structure, as well as in transportation. Of the 
various salts, these of calcium, potassium and 
magnesium are especially essential for chloro- 
phyll production and starch formation. Phos- 
phorus appears to be more concerned with the 
transformation than with the origin of carbo- 
hydrates. Cellulose formation proceeds in the 
absence of phosphorus, but is impossible with- 
out calcium. Mitosis may occur in the absence 
of calcium or of magnesium, bat not without 
potassium or phosphorus. The process of in- 
florescence and the development of the sexual 
organs in general appear to be unusually sus- 
ceptible to the effects of malnutrition and in 
some cases (especially in fern prothallia) a 
deficiency of calcium or nitrogen may influence 
sex by inhibiting the development of the female 
organs (archegonia). 

EFFECTS OF INANITION IN PBOT0ZOA 

Some of the more important results of in- 
anition among the protozoa may be indicated 
briefly in relation to changes in body size, 
endoplasm and ectoplasm, nucleus (macronu- 
elcus and micronuclcus), reproduction (cell- 
division and conjugation) and recovery upon 
refeeding. 

Change in size and form of the body — All 
the evidence shows a marked reduction in the 
size of protozoa during inanition. The main- 
tenance of the original size in Noctiluea is 
merely apparent, the increase in peripheral 
vacuoles masking the decrease in cytoplasm. 
The recorded data indicate a decrease in length 
to about one half of the original in Paramecium , 
one fifth in Stentor and one tenth in Dileptus 
and Pleurotrichia . Thus in these extreme cases 
the volume may be reduced to less than one 
]>er cent, of the original The rapidity of the 
loss varies according to temperature. There 
are also more or less marked and variable 
changes in form accompanying the diminution 
in the size of the body. 

Changes in the endoplasm — The cytoplasmic 
changes at first appear chiefly in the endoplasm, 
which becomes progressively reduced in amount 
and transparent, on account of the disappear- 
ance of the food-vacuoles and similar inclu- 
sions. In the later stages of inanition a pro- 
gressive vacuolation of the endoplasm has been 
described in various species by all recent ob- 
servers except Lipska. Such vacuolation of tho 
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endoplasm apparently does not occur in Nocti- 
luca and Pleurotrichia, however, and Lipska's 
results indicate that even in Paramecium it is 
probably only an indirect effect of inanition, 
being due primarily to other environmental 
factors. 

Changes in the ectoplasm — In all cases the 
cell-membrane and associated ectoplasmic 
structures (cilia, trichocysts, cytopharynr, etc.) 
appear more resistant than the endoplasm, but 
in the later stages of inanition they also may 
be attacked and partially resorbed. Asso- 
ciated with these regressive changes there is a 
progressive decrease in motility and in other 
vital phenomena. 

Nuclear changes — The nucleus in general is 
much more resistant than the cytoplasm, but 
may show changes in form with loss of chro- 
matin content. In forms such as Paramecium, 
with macronucleus and micronucleus, the for- 
mer shows more distinct changes. In the 
earlier stages of inanition it frequently elon- 
gates and enlarges. Later it usually divides 
and may show degenerative changes, with gran- 
ulation, vacuolation, fragmentation and variable 
extent of resorption. The micronucleus usually 
persists practically unchanged, although rarely 
it may divide with reunion of the daughter 
nuclei. This persistence of the nucleus is a 
factor of great importance for the survival of 
the organism during periods of inanition. The 
less important constituents of the organism are 
usually consumed first, the most essential ap- 
parently survive longest. The persistence of 
the nucleus during starvation recalls a similar 
behavior when living cells are engulfed and 
digested (e.p. by Trichosphaerium, according to 
Schaudinn) and in trypsin digestion experi- 
ments upon dead cells. This may be of signifi- 
cance as indicating the presence of similar 
enzymes during the autolysis of cells in * star- 
vation. 

Effects on reproduction — The relations of in- 
anition to reproduction in protozoa have at- 
tracted much attention. Many observers have 
noted an apparent stimulus to division re- 
sulting from a brief period of starvation. It. 
Hertwig, however, observed that while under 
certain conditions fasting protozoa may divide 
more readily than well nourished, as claimed 
by Jickili and others, this does not occur as a 


general rule. In Paramecium , which has been 
more extensively studied, divisions occur to a 
variable degree in the early stages of inani- 
tion, but rarely or never in the later stages. 
According to Hertwig’s theory, inanition upsets 
the cell-equilibrium as expressed by the nucleus- 
plasma ratio; but the relative increase in the 
nucleus may be equalized later by a reduction 
in chromatin, associated with the process of 
conjugation* 

Rolph, who proposed a nutritive theory of 
sex, claimed that conjugation occurs in pro- 
tozoa when conditions result in an interference 
with their nutrition. Thus sex is considered as 
primitively a form of hunger, which drives 
the organism to engulf its neighbor (**iso- 
phagy”)* A similar theory of sex was elabo- 
rated by Geddes and Thompson. The studies 
of Maupas and of numerous more recent in- 
vestigators, however, have shown that the life 
cycle of the protozoa, with its phases of sexual 
and asexual reproduction, is apparently a very 
complicated process, involving both internal 
and external factors. Among the latter, in- 
anition is doubtless an important factor, which 
under certain conditions may induce conju- 
gation. This was observed by Maupas and 
others in numerous species of Infusoria. Hert- 
wig discovered that when low temperature 
cultures (which have a relatively large nucleus) 
are placed at a high temperature and kept 
without food, an artificial depression is pro- 
duced which leads to conjugation. This was 
confirmed by Prandtl for Didinium , and by 
Popoff for Epistylis. Conjugation has been 
observed in the earlier stages of ordinary inani- 
tion in Paramecium by Kasanzeff, Wallengren 
and Chainsky; but Calkins and Lipska found 
inanition very unfavorable to conjugation. It 
is evident that further research is necessary in 
order to clear up this fundamental problem. 

Recovery upon re feeding — The protozoa 
show an astonishing capacity for recuperation 
upon careful refeeding after inanition. Maupas 
found that an atrophic Stentor regained its 
original size in two days of abundant reali- 
mentation, which evidently involved an in- 
crease of over one hundred times its reduced 
volume. Joukowsky observed a, similar remark- 
able capacity for recuperation in Pleurotriehia . 

In Paramecium Wallengren found a normal re- - 
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cover v possible, even in the greatly vacuolated 
condition after fifteen days of inanition. Lip- 
ska, however, found recovery in general possi- 
ble only up to four or five days of inanition. 
The process of recovery is the inverse of that 
during inanition, and cell-divisions begin after 
three to five days of refeeding. Jennings 
noted that variability in size is increased dur- 
ing refeeding, some individuals recuperating 
more vapidly than others; but the normal con- 
dition is eventually restored. 

EFFECTS OF INANITION AMONG THE HIGHER 
INVERTEBRATES 

Although it is impossible to summarize sat- 
isfactorily the effects of inanition upon such 
a large and varied group of organisms as those 
represented by the metazoan invertebrates, it 
may be profitable to review briefly some of the 
principal features involved. 

Effects on body weight and size — As pointed 
out by Putter, the possible decrease in dimen- 
sions during inanition is much less in those 
forms having a firm skeleton (e.g., Arthropoda). 
The maximum possible reduction in body weight 
and size varies greatly among the higher in- 
vertebrates, ranging from fifteen or twenty per 
cent, in some Arthropoda to over ninety per 
cent in some coelenterates and planarians. 
Among coelenterates, Hydra is reduced to one 
seventh or leas in length; the jellyfish Aurelia 
to one fourth and Cassiopea to one twenty-fifth 
of the original volume. Planarians (flat worms) 
may be reduced one twelfth in length and to 
one three hundredth in volume. In the snail 
Helix , the loss in weight apparently varies 
from eleven to fifty per cent, or more, accord- 
ing to species and conditions, with much indi- 
vidual variation. Among the Arthropods a loss 
of seventy-five per cent, in weight is recorded 
for the water-tlea Daphnia and of fifteen per 
cent, for the crayfish Astacm . Great variation 
lias also been found among the insects. 

There are relatively few data on the loss 
during inanition in larval stages. The larvae 
of the sea-urchin Strongylocentrotus lividus 
may decrease to half the diameter of the orig- 
inal ovum. Chortophaga nymphs lose twenty to 
twenty-five per cent, and the tent-caterpillar 
(Clisiacampa) thirty-five per cent. The re- 
markable reduction (to one six hundredth) in 


the larva of the beetle Trogoderma is appar- 
ently exceptional. The loss during the pupal 
stage in general appears relatively slight. 

Effects on the form of the body — During in- 
anition the body is not only reduced in size, 
but also frequently more or less changed in 
form. Hydra , for example, becomes at first 
abnormally elongated, later greatly contracted 
and relatively broader. The water-flea Daphnia 
presents a peculiar modification of body form 
attributed to malnutrition and said to be hered- 
itary (Woltereck). In the sponges, the coelen- 
terates and the planarians the changes are re- 
markably great, not only in external form but 
also in corresponding internal structure. The 
so-called “reduction” process in these forms 
more or less resembles a reversal of the de- 
velopmental process, which will be discussed 
later. In planarians the involution frequently 
involves the posterior portion of the body to 
a greater extent, resulting in a relative en- 
largement of the head region. This is also 
true of the nemertine worm Lineus lacteus, but 
not of Lineus ruber , which illustrates the dif- 
ferences which may occur between species. 

Changes in various organs and tissues — It is 
a remarkable fact that the various organs and 
tissues of the invertebrate body differ greatly 
in their resistance to inanition. Some undergo 
changes very quickly, others only after longer 
periods, and still others show a remarkable 
resistance. There are also differences in the 
extent of atrophy, as well as the order of 
sequence. 

In the medusa Cassiopea the loss is almost 
entirely at the expense of the gelatinous ground 
substance; while in sponges, on the contrary, 
this substance is increased in amount. The 
ectodermal structures are more resistant but 
they atrophy to a variable extent in different 
legions. In planarians the intestinal epithe- 
lium, eyes, pigment tissue and sexual duct 
systems are affected relatively early; the mus- 
cles atrophy later, while the gonads and ner- 
vous system persist with great tenacity. In 
Lineus the relative resistance of the various 
tissues is somewhat similar to that in plana- 
rians. Although among the higher inverte- 
brates the skeleton is usually unaffected by star- 
vation, in the snail Helix the calcareous shell 
is attacked as well as the soft tissues; while in 
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sponges the results appear variable. Calcium 
deficiency usually causes involution of the in- 
vertebrate calcareous skeleton, both in larval 
and adult stages. In the reproductive pas- 
sages of Helix the non-glandular parts appear 
more resistant than the accessory albuminous 
gland, which undergoes an enormous involu- 
tion. While the gland cells are greatly re- 
duced, however, the associated “parenchyma” 
(stroma) nuclei persist and proliferate by 
amitosis. 

Effects on the gonads and sex — The effects of 
inanition upon the reproductive system and 
process have aroused much interest and have 
been carefully observed in various invertebrates 
as well as in other organisms. In formB where 
the process of reproduction may be either 
asexual (by budding, fission or parthenogenesis) 
or sexual, the tendency of abundant nutrition 
is to favor asexual reproduction; while inani- 
tion or other unfavorable environment usually 
occasions a change to the sexual form, in many 
eases especially favoring the development of 
males* The gonads themselves are usually 
very resistant to starvation, being (like the 
nervous system) as a rule among the last of 
the organs to undergo involution. There are, 
however, evident variations in different species 
and individuals. 

Among sponges the process of involution 
during inanition frequently results in the for- 
mation of numerous small bodies (‘gemmules*), 
from which new individuals may be repro- 
duced later. In Hydra budding is inhibited but 
the gonads, especially the testes, may mature in 
spite of the atrophy of the body as a whole. 
The predominating development of testes in 
Hydra during inanition was emphasized by 
Nuasbaum, Schultz and Berninger, but was 
denied by Hertwig, Whitney, Hanel, Krapfen- 
bauer and Frischholz. 

In planarians asexual reproduction is* inhib- 
ited by inanition and there is a return to sexual 
reproduction; but the ‘cocoons* are reduced in 
size and the number of enclosed young mark- 
edly diminished. In the nemertine worm 
Lineus the gonads undergo partial involution, 
but some areas (likewise the ducts) are very 
persistent. 

In the rotifers (wheel-animalcules) Ley dig 
noted that inanition causes prompt atrophy of 
the ovary and a tendency to production of 


males. Nuasbaum concluded that in the rotifer 
Hydatma underfeeding in the phase preceding 
the ripening of the ovum tends to produce 
male offspring. This was confirmed by Lennsen 
but opposed by Whitney. Shull concluded that 
sex in Hydatin a is determined by both internal 
and external factors, but that the production of 
males during inanition is probably only an in- 
direct effect. 

The relation of nutrition to sex has also been 
studied extensively in the crustacean water-fleas 
by Leydig and others. The change from par- 
thenogenetic to sexual mode of reproduction 
under unfavorable conditions (especially in- 
anition) in this group was noted by KerhervS, 
Cuenot and Issakowitsch. More recently, the 
internal factors have been emphasized, although 
it is admitted that the hereditary tendency may 
be influenced by external factors, such as mal- 
nutrition, especially during the labile period of 
the ovum. Green recently concluded that in 
Simocephalus the sex is probably predetermined 
in the ovary, but is also subject to environmen- 
tal influence, though probably not through star- 
vation. 

Among the insects the relations of nutrition 
to sex have been noted especially in the aphids 
(plant-lice), the Lepidoptera and the Hymen- 
optera. The appearance of winged male forms 
in aphids as a result of underfeeding was noted 
by Kyber (1813), Leydig and others. The 
same phenomenon in the grape-louse Phylloxera 
was found by Keller and Behr. Thus appar- 
ently all observers admit the effect of unfavor- 
able environment, especially underfeeding, in 
causing the cessation of parthenogenesis and 
the appearance of males and sexual reproduc- 
tion among the aphids. The conditions in this 
group therefore form strong evidence support- 
ing the theory of nutritional sex-determina- 
tion. 

In the Lepidoptera, Treat observed a pre- 
ponderance of males as a result of underfeed- 
ing the larvae of certain butterflies. This was 
not confirmed by Poulton, although he ad- 
mitted that a lesser resistance to inanition in 
the female larvae might result in a selective 
mortality with survival of a relatively larger 
number of males. This, of course, is not strictly 
a process of sex-determination, but rather of 
sex-survival. In the underfeeding experiments 
by Kellogg and Bell on the silkworm Bombyx 
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and by Guy6not and Loeb and Northrup on 
the fruit-fly Drosophila, no effect on the sex- 
ratio was observed. 

Among the termites and Hymenoptera the 
sex is known to be determined by fertilization, 
the unfertilized eggs producing the males. The 
diet, however, determines the development of 
the female reproductive tract, which in the few 
lame well-fed (with “royal diet”) becomes 
functionally developed, producing the 
“queens”; while in the less richly nourished 
lame the reproductive tract remains rudimen- 
tary, producing the “workers” of which there 
may be different kinds, depending upon the 
amount of food available. There is some evi- 
dence, however, indicating that in wasps (and 
possibly other Hymenoptera) the sex-ratio may 
be affected by nutrition, but this is somewhat 
uncertain. 

Among the invertebrates in general we may 
therefore conclude from the available evidence 
that malnutrition tends to favor the sexual, 
rather than the asexual, mode of reproduction. 
Furthermore, especially in Hvdi<a, rotifers, 
daphnids and aphids the sex-ratio is at least 
to some extent subject to environmental in- 
fluence, inanition tending to produce a pre- 
ponderance of males. Wilson concluded that 
nutrition ia one factor which may determine 
sex. Schultze reached this conclusion for 
Hydra and Hydatina, but felt less certain 
regarding the daphnids and aphids. How this 
influence becomes effective, however, is still a 
matter of uncertainty. The whole question 
requires further investigation, especially in the 
light of the recent theory of sex-determination 
by the accessory chromosome. 

Effects on cell structure — We have noted that 
the effect of inanition is to produce a variable 
decrease in the size of the body as a whole, 
which is found to involve a variable reduc- 
tion in the various parts, organs and tissues. 
This, of course, depends ultimately upon the 
changes in the underlying units, the component 
cells of the organism. Some cells are destroyed 
and absorbed, others persist more or less 
changed. From his study of the histological 
changes in Hydra Aid planarians during the 
involution process of inanition, Schultz in- 
clined to attribute the marked decrease in size 
of the body to a decrease in the number of 


cells, those persisting being practically un- 
changed in size. The preponderance of evi- 
dence is against this view, however. Especially 
in the adult organism, all the cells of the body 
during inanition tend to undergo more or less 
atrophy. The extent and character of this 
atrophy vary in the different tissues and in 
different cells of the same tissue. The decrease 
in the size of the body is therefore due partly 
to the complete disappearance of cells and 
partly to an atrophy of those persisting. 

During the process of atrophy the cytoplasm 
of the starving cells undergoes in general a 
series of characteristic changes, first losing its 
stored food material, pigment, mitochondria 
and various inclusions. Later the cytoplasm of 
the cells often fuses into a syncytium. Vaeuo- 
lation usually appears, with progressive de- 
crease in amount of the cytoplasm, and ter- 
minal disintegration with complete absorption 
in the case of some of the cells. There is 
usually an earlier stage of reduction in size 
(simple atrophy) and a later stage of degen- 
eration. 

The nucleus is usually more resistant than 
the cytoplasm, giving a higher nucleus-plasma 
ratio. At first the nucleus may even enlarge, 
but later it tends to shrink (pycnosis) with 
perhaps ultimate fragmentation, karyolysis and 
final absorption. The reduction in cytoplasm 
and relative increase in nuclear size frequently 
gives the atrophic tissue an embryonal ap- 
pearance. 

Some further special features in the atro- 
phic cell changes may be reviewed briefly. As 
noted by Terroine from the chemical viewpoint 
the fat changes show great variation among 
species and individuals. While fat in general 
is quickly absorbed during inanition, in the 
vitelline gland cells of planarians it is tena- 
ciously retained, disappearing only when the 
cells undergo final necrosis. In planarians and 
molluscs the nerve cells may show certain de- 
generative changes, although the nervous tis- 
sue as a whole is remarkably resistant. It may 
be noted that apparently the final absorption 
of the degenerated cells in the various tissues 
is usually accomplished by simple solution in 
the interstitial tissue fluids; although phagocy- 
tosis has been noted in sponges, sea-urchin 
larvae and especially in the case of the nemer- 
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tine worn Linens. The process of phagocy- 
tosis is said to occur also in the metamorphosis 
of insects. 

Some specific changes in cell-structure are 
noted during various forms of partial inani- 
tion. Thus calcium deficiency may loosen the 
intercellular attachments but it does not affect 
the ciliary mechanism and apparently pemits 
mitosis to continue in the embryonic tissues 
of various invertebrates. Phosphorus and po- 
tassium, however, are evidently necessary for 
mitosis, as in plants. In addition to the mineral 
salts, certain proteins, fats or carbohydrates, 
water, etc., are doubtless essential to life, but 
we have as yet little data upon the morpholog- 
ical effects of their deficiencies among the 
higher invertebrates. 

Effects on the developing organism — The 
effects ‘Of inanition upon the developing inver- 
tebrate organism, especially during the earlier 
embryonal stages in many respects often differ 
markedly from those previously described for 
the adult The embryonal cells have a charac- 
teristic tendency to growth and differentiation 
which may enable certain organs and tissues 
not only to persist but even to enlarge and 
develop at the expense of the remainder of the 
starving organism. This is true for general 
inanition and is also especially evident during 
various forms of partial inanition. Thus in 
many cases it is evident that a deficiency in one 
limiting factor does not necessarily altogether 
inhibit the development of the invertebrate 
organism when that factor is exhausted, but 
occasions instead a disproportionate, abnormal 
growth, the extent and character of which will 
vary according to circumstances. 

On the other hand, in many cases the devel- 
oping embryo or larva (in some species even 
the adult organism) tends to undergo during 
inanition a series of retrogressive changes more 
or less reversing the normal order of develop- 
ment This process (technically called ‘reduc- 
tion’) was apparently first described by Lillie 
(1900) in Planaria maculata . It is often well 
marked in sponges, coelenterafces and plan- 
arums, though apparently rare in the more 
highly organized invertebrates. Even in the 
lower invertebrates, however, there is some 
question as to whether the (often remarkable) 
resemblance of the atrophic organism to the 


earlier embryonic stages may not be more 
apparent than real. But in many cases these 
atrophic remnants are actually able, under 
proper conditions of nutrition, to regenerate 
the normal structure of the organism. Child 
concludes that starvation results in morpho- 
logical rejuvenation, followed by physiological 
regen erati on upon refeeding. 

The relatively great resistance to inanition 
usually offered by the gonads has already been 
mentioned for adults. This applies also in 
some cases to the developing organism, so 
that sexual maturity may occur in undersized 
bodies as a result of underfeeding ( e.g silk- 
worm and certain bees). But in others (star- 
fish) sexual maturity is reached only upon the 
attainment of a certain body size, or the devel- 
opment of the gonads may even be entirely in- 
hibited by inanition (fruitfly). 

The sex of the offspring, as already men- 
tioned, may also be influenced through the 
effect of inanition upon the germ cells in the 
larval stages, particularly at certain critical 
periods (rotifers, daphnids, aphids, etc.). In 
some insects sexual maturity appears to be 
determined entirely by larval nutrition, in 
others chiefly by the adult nutrition. 

Underfeeding during the larval period may 
also result in undersized adults (various in- 
sects) and also sometimes in marked struc- 
tural modifications (pigmentation, etc.). In 
some cases these acquired characters appear 
hereditary, at least for a few generations (as 
found by Woltereck, Pictet, Kellogg and 
Bell ) ; although ultimately upon adequate diet 
there is an evident tendency to return to the 
original condition. 

The experiments with media or diets variously 
deficient have shown that compounds of P, K, 
Na, Ca, Mg, Fe, S and Cl appear necessary 
for development, growth being inhibited or 
variously perverted when the amount stored 
in the ovum is exhausted, unless a supply 
from without is available. Remarkable re- 
sults in this field have been obtained by Herbst, 
Loeh and others. The marvelous effect of fat 
upon the development of the reproductive 
tract in the female Hymenoptera also illus- 
trates the morphogenetic potency of a single 
dietary factor. As to other forms of partial 
inanition, Baumberger holds that protein is 
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in general the limiting factor in the growth of 
insects. The fruitfly Drosophila apparently 
requires yeast as well as sugar for growth and 
other insects living on fermenting substrata of 
low protein content usually feed on the micro- 
organisms present. Little or nothing is known 
concerning the possible requirement of vitamins 
by the invertebrates in general. 

Regeneration during inanition — In many of 
the invertebrates indications of regenerative 
activity may be observed in certain cells or 
regions during the degenerative process of in- 
volution. Driesch noted that the reserve ma- 
terials of the body which are consumed during 
starvation may be used to build up other parts 
of the organism. Thus in daphnids, Crustacea 
and insects repeated ecdysis (moulting) with 
regeneration of a new exoskelcton and append- 
ages may occur during total inanition. This 
regenerative process occurs notably in the lower 
invertebrates such as the sponges and coelen- 
terates and has been studied especially in 
planarians by Morgan, Schultz and others. 
Here the starving organism exhibits the re- 
markable capacity to regenerate large portions 
of the body, such as the head, with all its 
parts, pharynx, nerve ganglia, musculature 
and excretory system. Thus even during star- 
vation regeneration may restore a complete 
normal individual of much smaller size. In 
this process there is an extensive involution of 
the older tissues to furnish material for the 
regenerated parts. 

Recovery upon refeeding — In general it is 
possible for the starving invertebrates to re- 
cover their normal size and structure upon 
appropriate refeeding if the process of invo- 
lution has not proceeded too far in degenera- 
tion. This applies also to partial inanition. 
In sponges, for example, the skeleton is re- 
formed upon restoring calcium carbonate to the 
medium. In planarians regeneration of the 
gonads is possible even when they have nearly 
disappeared after three or four months of 
inanition. In the gland cells of the snail Helix 
starved five months, evidences of recuperation 
were found by Krahelska even after only two 
days of refeeding. Drosophila (fruitfly) lar- 
vae are capable of normal development even 
after long periods of retardation on inade- 
quate diet; and in this form, as likewise in 


the larvae of the beetles Trogoderma and 2Vt- 
bolim, the normal period of life may be 
greatly extended by retarding the developmental 
process through alternate periods of fasting 
and refeeding. Underfed larvae of the moths 
Acronyeta and Bombyx produce smaller 
pupae and adults, the effect in the case of 
Bombyx being earned over to the second and 
third generations. 

COMPARISON WITH VERTEBRATES 

Comparison of the results of inanition among 
plants and invertebrates with those found in 
vertebrates reveals many differences. Especially 
in the degree of change the vertebrates appear 
in general less plastic and more resistant to 
inanition, as to environmental influences in gen- 
eral. Thus while many invertebrates may sur- 
vive a loss of ninety per cent, or more in 
weight, vertebrates usually perish when the 
loss reaches forty per cent. Likewise there 
are found among vertebrates no such radical 
and profound changes of structure as may 
occur during inanition among plants and many 
invertebrates, especially in those which undergo 
the remarkable process of “reduction.” 

On the other hand, amidst the diversity of 
phenomena resulting from inanition in the 
various plants and invertebrates we find certain 
features in essential agreement with those 
occurring among vertebrates, indicating a fun- 
damental resemblance in the reactions of all 
living organisms. This applies not only to the 
general atrophy of the whole body, but also 
to the variable extent and character of change 
in different parts and organs. Thus the ner- 
vous system and (usually) the skeleton are 
relatively resistant to inanition in both ver- 
tebrates and invertebrates. The variable losses 
in the different parts of the body lead to marked 
abnormalities of form which differ greatly 
according to circumstances. 

During the development in both animals and 
plants, inanition (especially of the chronic 
type) frequently results not merely in a re- 
tardation or cessation of growth, but in an ab- 
normal, disproportionate growth, which differs 
greatly according to the species, stage of devel- 
opment, type of inanition and other factors. 
Some parts may show persistent growth at the 
expense of others, even during total inanition 
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with continued loss in body weight. This ap- 
plies likewise to various types of partial inani- 
tion. The abnormal growth occurring in the 
absence of certain dietary elements necessary 
for normal nutrition is contrary to Liebig’s 
“law of the minimum or limiting factor” ac- 
cording to which (as narrowly interpreted by 
some authors) growth should cease when any 
factor essential for normal growth is exhausted. 
Whatever may be the influence correlating the 
relative growth of the various organs and parts 
this correlation may be markedly changed dur- 
ing total or partial inanition and the process 
of morphogenesis is accordingly subject to 
experimental control. 

The possibility of regeneration and recupera- 
tion upon refeeding after inanition, although 
more strikingly evident in the lower forms, is 
characteristic of all living organisms. Although 
the effects of inanition vary widely in different 
cases, up to a certain stage of severity perfect 
recovery is possible; beyond this only partial 
recovery (or none at all) is possible, resulting 
in permanently dwarfed and stunted forms. 
The age at the time of inanition is very im- 
portant, there being critical periods at which 
the various organs are most susceptible to 
change through inanition and other environ- 
mental factors. This is strikingly illustrated 
in the case of the effects upon the sex glands 
and possibly sex determination. 

These various changes observed in the dys- 
trophic organism are associated with changes 
in the constituent cells. The relative loss in 
cytoplasm and the resistance of the nucleus 
during inanition are characteristic in all plants 
and animals. The general result is to reduce 
the cell to a more embryonal type of structure 
with a modified nucleus-plasma ratio, which 
may perhaps in part explain many of the 
curious resultant changes in form during 
dystrophic growth. While mitosis is usually 
inhibited during inanition, it may persist with 
great tenacity in those organs in which growth 
continues. 

While the cells during inanition are reduced 
to an embryonal condition, from which re- 
covery is possible upon refeeding, they do not 
so remain permanently. Sooner or later, in 
all living organisms, they pass from a stage of 
simple atrophy to a condition of degeneration. 
The cytoplasm typically undergoes cloudy 


swelling, with subsequent fatty or vacuolar 
degeneration. The nucleus, though relatively 
more resistant, also later undergoes progressive 
degeneration, usually with pycnosis and finally 
karyorrhexis or karyolysis. It is apparent 
that the above mentioned possibilities of re- 
covery depend chiefly upon the degree of cell 
injury which has been sustained* Cells which 
have undergone extensive cytoplasmic and es- 
pecially nuclear degeneration are obviously un- 
able to recuperate. There are always great 
individual differences, however, even among 
cells of the same organ, so that some may re- 
main capable of regeneration even though 
others have degenerated beyond the stage of 
possible recovery. 

The question as to why certain cells or or- 
gans have a greater resistance to inanition has 
received various answers. Roux has long held 
that during inanition those cells persist which 
require less food in the struggle for existence. 
This theory was opposed by Schultz and others 
who claimed that the order of disappearance 
of the (invertebrate) organs reverses the order 
of their appearance during ontogenetic and 
phylogenetic development. Another view widely 
held is the teledogic explanation that those 
organs persist longest which are most valuable 
to the organism or species. All such theories, 
however, appear inadequate to explain the 
facts observed. Runnstrom (for sea-urchin 
larvae) proposed a more rational theory, ex- 
plaining the morphological changes upon the 
basis of the varying physico-chemical conditions 
in the starving organism. Future investigation 
along this line will probably give better com- 
prehension of the phenomena involved. 

The question may also be raised as to why 
the degenerative changes in the various cells 
during inanition are so similar, not only in the 
various types of total and partial inanition, 
but likewise in many other abnormal conditions, 
such as extremes of temperature, fatigue, toxic 
or electrical stimuli, etc. Various answers to 
this question are possible, but the most prob- 
able would appear to be that the effects are 
similar because these all represent conditions 
which obstruct the normal cell metabolism, 
thereby causing the same degenerative cell 
changes. The fundamental similarity in the 
cellular results of such varied conditions recalls 
the dictum of Cu6not that “la plupart dea 
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influences de milieu se ramfenent en somme k 
des differences de nutrition.” 

Nutrition therefore becomes a factor of pri- 
mary importance for morphology as well as 
for physiology. The form and structure of all 
living organisms are clearly dependent in large 
measure upon the quantity and quality of their 
nutriment. The effects of inanition of various 
types apparently account for many of the 
variations observed among living organisms, 
under both normal and abnormal conditions. A 
knowledge of these effects gives a deeper in- 
sight into the process of morphogenesis and a 
means whereby it may be experimentally con- 
trolled to a degree hitherto generally unrealised. 
Furthermore, even though it be contrary to the 
generally accepted biological doctrine, there is 
another possibility which must be considered. 
Not only the somatoplasm, but under certain 
circumstances even the germ plasm may per- 
haps likewise be modified by nutritional con- 
ditions, a possibility of fundamental signifi- 
cance for heredity and evolution. 

CLARENCE M. JACKSON 


A RESEARCH CAREER IN 
ASTRONOMY 

Widely different types of investigation are 
now included in astronomy, and only the most 
general remarks would apply to all of them. 
For the student who is considering a profes- 
sional career in astronomical research it may be 
useful to outline the various branches from 
the standpoint of the personal aptitudes of the 
investigator. 

THEORETICAL ASTRONOMY 

For the mathematically inclined there is the 
great field of theoretical astronomy. The theo- 
retical astronomer is a mathematician who uses 
the principles of mechanics, for example, to- 
gether with calculus, infinite series, etc., to 
achieve his purposes, as a carpenter uses ham- 
mer and nails. If the tools and materials are 
nM properly handled the structure either never 
rises at all, or collapses the first time its 
strength is tested. Hence a thorough appren- 
ticeship is essential. Typical problems with 
which the theoretical astronomer deals are the 
computation of orbits of comets, planets, satel- 
lites, meteors and double stars; the more gen- 
eral problems of celestial mechanics, such as 


the formation of stars and stellar systems, or 
the stability of rotating bodies; statistical in* 
quiries concerning the structure of the universe ; 
and, of growing importance, the application of 
theoretical physics and chemistry to celestial 
bodies. 

The theoretical astronomer can get along 
without a telescope, but he needs a library and 
the assistance of computers. His usual posi- 
tion, therefore, is that of professor of astron- 
omy at a college or university. He will ordi- 
narily be expected to conduct classes, but at 
many institutions some research will be pos- 
sible if he is sufficiently eager and persistent. 
The American student who is looking forward 
to work of this character should prepare to 
teach, as there are few theoretical astronomers 
in the United States who do not have duties of 
instruction. 

OBSERVATIONAL ASTRONOMY 

Astrophysics — For one whose interest is along 
the lines of physics and chemistry there is the 
expanding realm of astrophysics. This science 
is concerned with deriving all possible informa- 
tion from a study of the quality and intensity 
of the light received from the heavenly bodies. 
The observational goal of astrophysics is a com- 
plete knowledge of the spectral energy curves 
(including state of polarisation) of the light 
radiated from every celestial source. The heart 
of the matter lies in the interpretation of these 
curves and here astronomy and physics blend. 
The three main divisions are spectroscopy, pho- 
tometry, and radiometry. 

Spectroscopy is the study of spectral details, 
i.<S lines and bands, without special reference to 
the absolute intensities. This line of work has 
undergone a remarkably extensive development 
since the pioneer days of Seoehi and Huggins. 
The chief subjects of research are chemical 
identifications, physical conditions, radial veloc- 
ities, and intrinsic stellar luminosities (which 
when combined with apparent luminosities give 
distances). There are, of course, many special 
problems of great importance, in particular, 
those referring to the disk of the sun. It would 
take too much space even to outline the con- 
tents and value of the branches of astronomical 
spectroscopy, but nearly every school library 
contains a few books describing them. Hiss 
Clerked “Problems in astrophysics” and “The 
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system of the stars,” Hale’s “Stellar evolution” 
and Campbell’s “Stellar motions” may be men- 
tioned. 

Photometry has to do with the brightness and 
color of the stars, and is of value not only for 
the vast number of separate facts which have 
been gathered and which serve as essential aids 
to many investigations, but also for the general 
conclusions which may be drawn from its data. 
The science of star colors still remains in a 
rather crude form, however, and it is only a 
matter of time until the present methods will 
be largely superseded — at least for the brighter 
stars — by more complete and detailed methods 
of spectro-photometry. A most promising prob- 
lem is the practical development and application 
of such methods. 

Stellar radiometry, or the measurement of the 
radiation of the stars by the thermocouple or 
bolometer is in its infancy and has thus far con- 
sisted chiefly in observing the total, undispersed 
radiation. A few successful attempts have al- 
ready been made, however, to adapt these in- 
struments to stellar spectro-photometry, and it 
is certain that there is a flne future for this line 
of work. 

The new science of stellar interferometry 
occupies an intermediate position between astro- 
physics and the astronomy of the measurement 
of position. Students who have a thorough 
acquaintance with the principles of optics and 
with laboratory interferometry are needed to 
develop this attractive field. 

Astronomy, as a part of general physics, is 
capable of making important contributions to 
our knowledge of the properties of matter, of 
light and ether, and perhaps of the “nature 
of space.” This prospect should attract the 
student whose ambitions are such as to lead 
him to devote himself to the type of work un- 
derlying the progress of science, even though 
his investigations may not find practical appli- 
cation in a month or a decade. There is a 
romantic appeal in the idea of studying the 
structure of the atom by observing objects 
invisible to the naked eye and so distant that 
light, which could encircle the earth seven 
times in a second, is hundreds of years in mak- 
ing the journey which ends on a human retina 
or on a photographic plate at the end of a 
telescope. With the aid of the mysterious but 


powerful “quantum” theory, knowledge of 
atoms and electrons and their relationships to 
light waves is progressing by leaps and bounds, 
and spectroscopic facts of all kinds are assum- 
ing an importance which was but dimly fore- 
seen a few years ago. Properties of matter not 
yet exhibited in the laboratory can be studied 
in the stars by means of the spectroscope, but 
only a beginning has been made. It is doubt- 
ful whether apace has any properties except 
those which are postulated into it, but perhaps 
the best way to talk about certain geometrical 
and physical relationships is to assume that 
space does possess objective properties. Our 
ideas of the relationship between space and 
ether are, at the present time, in an unsatis- 
factory state of profound confusion, the saving 
feature of which is that the foundations of 
physics are being scrutinised as never before. 
Much careful thought is required concerning 
these matters, and the investigator should be an 
astronomer, a physicist, and a mathematician 
combined in one. 

Direct visual observation — To one who has 
keen eyesight and a fondness for making pre- 
cise observations astronomy has much to offer. 
Double stars are discovered and measured vis- 
ually. The determination of time and of the 
fundamental positions of reference stars depend 
on visual observations with meridian circles. 
Observation of the surface details of the moon 
and planets makes a strong appeal to some 
persons. 

Photography — The taking of direct photo- 
graphs of celestial objects, especially of comets 
and nebulae, is a never ending source of de- 
light. Much interesting and profitable work of 
this kind can be done with telescopes having 
apertures from one to one hundred inches. 
Photography also serves for accurate position 
observations as in parallax and proper motion 
work and in star charting, and in recording 
solar and stellar spectra. In fact, photography 
is extensively used in so many types of work 
that the prospective observational astronomer 
should cultivate a thorough acquaintance with 
photographic operations and materials. 

Nearly every type of work mentioned in 
this article, except stellar radiometry, can be 
successfully carried on with telescopes of mod- 
erate size, although in many instances the in- 
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creased power of large telescopes is a great ad* 
vantage. Worth-while investigations and fine 
work of a miscellaneous character can be done 
with apertures of twelve inches and less. The 
small and medium-sized telescopes in the United 
States are capable of being used for research to 
a far greater extent than is the ease at present 
Observational astronomy is carried on at 
special research observatories and by depart- 
ments of astronomy in academic institutions. 
Excellent graduate instruction in astronomy 
may be obtained in any one of ten or twelve 
colleges in the United States. The two largest 
research observatories in which there are regu- 
lar arrangements for the admission of students 
are the Lick Observatory at Mount Hamilton, 
California, and the Yerkes Observatory at Wil- 
liams Bay, Wisconsin. In several places there 
are graduate fellowships or assistantships which 
pay the living expenses of the holder while he 
is working for a doctor's degree. 


As a basis for a worth-while research career 
in astronomy, the student should have an in- 
satiable curiosity concerning the secrets of the 
stars, and unbounded enthusiasm for personal 
investigation. Without these he would surely 
find an astronomical career unenjoyable, and it 
would probably prove unprofitable as well; but 
possessing these qualifications and fortified by 
sound technical preparation, astronomy may be 
the only life work which he could carry through 
without vain longings and regrets arising from 
a sense of stifled aspiration, 

Paul W. Merkill 
Mount Wilson Observatory 


SCIENTIFIC EVENTS 

EPIDEMIC DISEASE IN EUROPE 
The sixth number of the Epidemiological 
Intelligence Bulletin has just been issued by the 
health section of the League of Nations Sec- 
retariat. According to the summary in the 
London Times, it deals with epidemic diseases 
in Eastern and Central Europe from May to 
December, 1922, and treats in some detail ty- 
phus and relapsing fever, Asiatic cholera, 
dysentery, smallpox, plague, epidemic diseases 
of the central nervous system, malaria and 
enteric fever. The statements are based on 


the number of cases notified. Actual compar- 
isons between countries are generally impossi- 
ble. Briefly summarized, the comparison be- 
tween 1921 and 1922, in so far as the reports 
have been received, is as follows : 

The incidence of typhus and relapsing fever 
was fully twice as great in 1922 as in 1921 in 
Russia, another extremely high epidemic wave 
having occurred in 1921-22. This wave was 
quite double the 1920-21 wave, but was less 
than half as great as the second wave of 1919- 
20, judging from the number of cases reported. 
In Poland no improvement in 1922 over 1921 
was noted for typhus and the prevalence of 
relapsing fever has greatly increased. In 
Latvia there was apparently an increase of 
typhus, but a decrease of relapsing fever. 

With the exception of the Ukraine and the 
Russian Black Sea littoral, the cholera situation 
improved considerably in 1922. In Russia, ex- 
clusive of the Ukraine, the number of cases 
reported in 1922 was about one fourth of those 
reported for 1921 since the great epidemic in 
South Russia of 1921 had come to an end. In 
the Ukraine, however, a serious epidemic oc- 
curred in 1922 ; the number of cases in July 
(the highest month), 1922, was four times as 
large as in July, 1921. No serious epidemics 
were noted elsewhere. 

Notifications of dysentery probably mean 
nothing more than certain intestinal infections 
with similar clinical symptoms, but the preva- 
lence of the disease in 1922 was apparently 
considerably less than in 1921 in all the coun- 
tries concerned. Even in Russia, for which the 
reports are extremely incomplete, there is no 
evidence of unusual prevalence. 

Smallpox declined in 1922 in all countries 
where it was markedly prevalent during the 
preceding year, although its incidence was still 
high in Russia. 

Malaria assumed more alarming proportions 
in Russia during 1922 and the situation was 
rendered even more serious by the appearance 
of the tropical type in Eastern Russia. The 
million and more cases actually reported for 
Russia represent a small proportion of the 
cases which must have actually occurred. 

The incidence of enteric fever was less during 
1922 than during the preceding year in nearly 
all European countries. 
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FELLOWSHIPS OF THE ROCKEFELLER 
FOUNDATION 

Dr. Alonzo E. Taylor, of Leland Stanford 
University, has recently returned from Europe 
where, in the capacity of financial and economic 
expert, he was assisting Dr. R. M. Pearce in 
his sm*vey of conditions in medical education. 
In the following paragraphs we are giving a 
brief outline of his description of the situation 
in medical science in Germany and of the re- 
sults which may be expected from the aid 
which has been voted by the Rockefeller Foun- 
dation for German medical scientific men. 

Just after the war, according to Dr. Taylor, 
the number of students entering medical schools 
in Germany was unduly large; now, however, 
it has diminished to about one fourth of the 
pre-war number. There are still plenty of 
young men desirous of doing research and 
special work, but facilities for such work are 
regrettably lacking. Buildings and basic equip- 
ment, it is true, are still effective, but current 
supplies — animals, instruments, chemicals and 
so forth — are prohibitive in price. The con- 
tinuity of German science is, therefore, threat- 
ened in its quality and not for lack of men de- 
sirous of devoting themselves to the work. 

The gift of the foundation for scholarships 
and fellowships in Germany Dr. Taylor con- 
siders the most important constructive assist- 
ance given Germany since the war. It will, he 
believes, have the double effect of aiding medi- 
cine and strengthening the influence of liberal- 
ism throughout the country. According to pres- 
ent plans it is probable that one hundred fel- 
lowships will be in active force by the first of 
February and one hundred more will be granted 
during the course of the next six months. 

A total of 226 fellowships were granted 
during 1922 by the foundation and its various 
boards. Of these, seventy-nine were fellow- 
ships in public health administered by tke In- 
ternational Health Board, twenty-two were un- 
der the Division of Medical Education, sixty- 
three under the China Medical Board and sixty- 
two were fellowships in physics, chemistry or 
medicine, supervised by a committee of the 
National Research Council. These fellows rep- 
resent the following countries: Austria, 3; 
Australia, 3; Brazil, 20; Canada, 12; Ceylon, 
1; China, 14; Costa Rica, 1; Colombia, 2; 


Czechoslovakia, 16; Great Britain, 9; Hun- 
gary, 3; Japan, 2; Jugoslavia, 2; Mauritius, 1; 
Mexico, 1; Nicaragua, 3; Norway, 1; Philip- 
pine Islands, 4; Poland, 10; Salvador, 1; Siam, 
2; Syria, 3; United States, 111. 

CHEMISTRY-COMMERCE COURSE AT THE 
UNIVERSITY OF WISCONSIN 

The growing importance of chemistry in 
modern commerce has brought about a condi- 
tion which makes desirable the offering of a 
four-year university course in which the stu- 
dent may get the essentials of a commercial 
training, together with an amount of chemical 
training sufficient to enable him to understand 
the basic technical features of the industries 
with which he will come in contact. 

The University of Wisconsin, realizing the 
necessity for such training, has established a 
new four-year course to be known as the chem- 
istry-commerce course and which will be open to 
prospective students at the beginning of the 
school year 1923-24, in September. This course 
is intended particularly for men who desire to 
fit themselves to hold commercial positions 
such as business managers, technical secreta- 
ries, managerial secretaries, purchasing agents, 
technical salesmen and, in fact, any commercial 
position in which a thorough understanding of 
fundamental chemical principles would be an 
asset. 

Men of affairs in the industrial world are 
often seriously handicapped because they do 
not possess a fundamental knowledge of the 
technical principles involved in their business. 
Each year it becomes more and more important 
for the business man to have a knowledge of 
the chemistry of the processes with which he is 
concerned. As our civilization advances and 
becomes increasingly complex, the successful 
application of sound chemical principles be- 
comes increasingly important. While it is true 
that the business man may hire chemists or 
chemical engineers to develop the technical de- 
tails of his business, it is equally true that he 
will be greatly handicapped unless he himself 
knows enough chemistry to be able to talk in- 
telligently with these men. Without a funda- 
mental knowledge of chemistry, their reports 
will mean but little to him and there will not be 
the sympathetic understanding which should 
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ciint beween the executive office and the tech* 
nicai department. We are now living in a 
chemical age and the business man who has 
neglected to acquire a knowledge of fundamen- 
tal chemical principles is in the same boat with 
the farmer who continues to use the methods 
of fifty years ago. 

In addition to certain required courses in 
chemistry, economics, mathematics, foreign 
languages and English, a considerable number 
of free electives have been provided, so that 
the student may broaden his education in the 
direction he sees fit. 

The course in commercial chemistry which 
runs throughout the junior year is not a course 
dealing with the engineering features in indus- 
trial chemistry* The students taking this four 
year course are interested primarily in the 
economic or commercial aspect of the subject, 
rather than the purely technical. Only so 
much of the technical will be given as is neces- 
sary for a background. It is the intention to 
give the student a wide acquaintance with com- 
mercial processes and materials of commerce, 
rather than a detailed, technical knowledge of 
a few. For those who desire a more technical 
treatment, courses in industrial chemistry will 
be open for election. In discussing processes 
and products, the emphasis will be placed on 
the chemistry and the economic conditions 
which determine the value of the process. Such 
subjects as the location of a plant with re- 
spect to all the factors involved will be espe- 
cially emphasized. The cost of transportation 
of both raw and finished products will be stud- 
ied. Each student will make a special detailed 
study of one typical plant and will turn in a 
report of his findings. Market reports will be 
analyzed and those factors which influence 
tlie fluctuation in chemical markets will be 
taken into consideration. The course may 
properly be called a “Survey of the field of 
commercial chemistry” and will interpret the 
role played by chemistry in commerce. 

J. H. Mathews 

Director 

STANDARDIZATION OF TRAFFIC SIGNAL 
COLORS 

Forty-two men, representing the manufac- 
turers and users of traffic signals, federal and 


state governmental departments, associations 
interested in the prevention of traffic accidents 
and representatives of the general public, are 
now at work on the drafting of a national code 
on the proper colors for traffic signals, which it 
is expected will not only cut down the annual 
loss of life through traffic accidents, but will 
eliminate many of the existing irritations to 
motorists and to the operators of steam and 
electric railways. 

This work is being carried on under the aus- 
pices of the American Engineering Standards 
Committee, whose approval of a code or stand- 
ard insures its ultimate acceptance and observ- 
ance throughout the country. The American 
Engineering Standards Committee is composed 
of seven departments of the United States 
Government, the principal technical, industrial 
and engineering societies and individual busi- 
ness concerns interested in standardization. 

The sectional committee drafting this code is 
made up of seven representatives of the manu- 
facturers of traffic signals, nine representatives 
of the purchasers of such equipment, three rep- 
resentatives of the users of traffie signals, 
twelve representatives of governmental bodies, 
five technical specialists and six insurance rep- 
resentatives. 

Charles J. Bennett, state highway commis- 
sioner of Connecticut, who represents the 
American Association of State Highway Offi- 
cials, has been selected chairman of the sec- 
tional committee. M. G. Lloyd, of the United 
States Bureau of Standards, who is the rep- 
resentative of both the bureau and the Amer- 
ican Society of Safety Engineers, is vice-chair- 
man, and Walter S. Paine, research engineer 
of the Aetna Life Insurance Company, who is 
the representative of the National Safety 
Council, is secretary of the sectional committee. 

THE LIBRARY OF WILLIAM JAMES 

More than a thousand books from the pri- 
vate library of William James, who taught 
psychology and philosophy at Harvard Univer- 
sity from 1872 to 1907, a large number of 
which contain marginal notations by him, have 
been presented to the university by his family. 
The collection is considered by Harvard library 
officials to be of unique interest and value to 
future students of the philosophical thought 
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of William James and the group of philoso- 
phers about him. 

An important part of the collection consists 
of about 400 volumes, almost all of which have 
to do with philosophy, psychology and the 
moral sciences; these books have been selected, 
with the counsel and assistance of Professor 
Ralph Barton Perry and Dr. Benjamin Rand, 
of the philosophical department at Harvard, 
because of the unusual interest attaching to 
the annotations by Professor James which ap- 
pear in them. They contain numerous marginal 
comments and interlineations, mostly in pencil, 
which throw light on the development of James’ 
philosophical ideas and on the influences which 
shaped his thought. 

There is another group of about 600 volumes, 
some of which have to do with psychical re- 
search, spiritism and abnormal psychology and 
some with the religious emotions, religious 
biography and topics touched on in James' 
"Varieties of religious experience.” This sec- 
ond group is interesting as a collection because 
many of the books are not easily obtainable or 
are not ordinarily classified in library catalogs 
under the subjects to which Professor James 
related them. 

Still another group consists of about fifty 
philosophical and religious books used by Pro- 
fessor James and containing annotations by his 
father, the Reverend Henry James. These 
books would be of special interest to students 
of the sources and influences of James’ work. 

Finally there are about twenty books, some- 
what annotated, which the philosopher placed 
together shortly before his death with the in- 
tention of working up the subject of military 
psychology. 

The collection as a whole is being transferred 
to the Harvard University Library, where ar- 
rangements will be made to place the books of 
the first group in the “Treasure Collection,” 
where they will be accessible only to those qual- 
ified to consider and respect the marginal no- 
tations. 

THE SWARTHMORE CHAPTER OF SIGMA XI 

On the afternoon of April 27, there was 
installed at Swarthmore College a new chapter 
of the society of Sigma Xi, to be known as the 
Swarthmore College Chapter. The ceremonies 
of installation were in charge of President 


Henry B. Ward, of the National Society, as- 
sisted by the national secretary, Edward Ellery. 
Delegates were present from the chapters at 
the University of Pennsylvania and at Rutgers 
College. The new chapter was initiated with 
twelve charter members, seven of whom wore 
already members of the society. Unusual in- 
terest attaches to the establishment of the 
Swarthmore Chapter in that it has been a dis- 
tinct departure from the previous policy of 
the organisation that a charter has been granted 
to a group in an undergraduate institution. 
The chapter begins its activities under the fol- 
lowing officers: President , John A. Miller; vice- 
president f Spencer Trotter; secretary , Win- 
throp R. Wright, and treasurer , Errol W. 
Doebler. 

After the installation the national officers, 
the delegates, the chapter and the faculty and 
managers of the college were the guests of 
President and Mrs. Aydelotte at a reception 
held in their home. Following this reception 
a public address was given by President Ward 
in Collection Hall. Dr. Ward prefaced his 
address with a brief statement of the ideals and 
the achievements of Sigma Xi in encouraging 
and producing research and of the uniqueness 
of its position among the so-called honor so- 
cieties. His address was entitled “On the 
trail of the Alaska salmon” and was illustrated 
with photographs secured by him during an 
investigation in the interest of the conserva- 
tion of food supply. 

The ceremonies were concluded with a dinner 
in the evening which was attended by about 
one hundred members and guests. The toast- 
master, Ex-governor William C. Sproul, was 
introduced by President Aydelotte, who took 
this occasion to welcome the new chapter on 
behalf of the administration and to pledge 
the support of the college for the ideals of 
Sigma Xi. The principal address was made by 
Dr. A. L. Day, director of the Geophysical 
Laboratory, on “The approaches to research.” 
Brief remarks were also made by Dr. C. E. 
McCiung, past-president of Sigma Xi, Secre- 
tary Ellery, Ex-provost Edgar F. Smith of 
Pennsylvania and President Miller. The festivi- 
ties of the evening were closed by President 
Ward, who wished God-speed to this, the 
youngest and smallest of Sigma Xi’s chap- 
ters. 



552 


SCIENCE 


[Vql. LVH, No. 1480 


SCIENTIFIC NOTES AND NEWS 

Dr, George K. Burgess has been appointed 
director of the Bureau of Standards to succeed 
Dr. S. W. Stratton, who resigned to become 
president of the Massachusetts Institute of 
Technology. Dr. Burgess has been connected 
with the Bureau of Standards for twenty years, 
becoming chief of the division of metallurgy 
in 1913. 

At a meeting of the executive hoard of the 
National Research Council held in Washington 
on April 24, officers were elected as follows: 
Chairman of the executive board, Gano Dunn; 
first vice-chairman, president of the National 
Academy of Sciences (A. A. Michelson) ; sec- 
ond vice-chairman, Charles D. Walcott; third 
vice-chairman, Robert A. Millikan; fourth 
vice-chairman, John C. Merriam; members at 
large of the executive board are H. E. Howe, 
Raymond Pearl, M. I. Pupin and William H. 
Welch. Dr. Vernon Kellogg is the permanent 
secretary of the council. 

The gold medal of the National Institute 
of Social Sciences was conferred on Dr. Charles 
B. Davenport on the occasion of the ninth 
annual dinner on April 25. 

The University of Edinburgh will confer the 
honorary degree of doctor of laws on Sir 
Charles A. Parsons and Mrs. Henry Sidgwick. 

Dr. H. H. Dale, head of the department of 
bio-chemistry and pharmacology of the Medical 
Research Council, has been elected a member 
of the Athenanun Club of London for eminence 
in science. 

The Jacksonian Prise of the Royal College 
of Surgeons of England for the year 1922 on 
“The effects produced by radium upon living 
tissues, with special reference to its use in the 
treatment of malignant diseases,” has been 
awarded to H. Sidney Forsdike, of the Soho 
Hospital for Women. 

We learn from Nature that the British In- 
stitution of Mining and Metallurgy has made 
the following awards: The gold medal of the 
institution to Mr. Edgar Taylor, president, 
1909-1911 and 1916-1918, in recognition of his 
services to the institution since its foundation 
in 1892 and as an evidence of appreciation of 
bis honorable record of work in connection with 


the development of the mining industry, par- 
ticularly in India; “The Consolidated Gold 
Fields of South Africa, Ltd.” gold medal to 
Dr. Leonard Hill, in recognition of his val- 
uable researches on ventilation and for his 
paper on “Ventilation and human efficiency,” 
contributed to the Transactions; and “The Con- 
solidated Gold Fields of South Africa, Ltd.” 
premium of forty guineas to Mr. H. F. Collins, 
for his paper on “The igneous rocks of the 
Province of Huelva and the genesis of the pyrit- 
ic ore-bodies,” contributed to the Transactions , 
and in recognition of his researches on the sub- 
ject 

The Carthage biennial prize, founded in 
1921, has been awarded for the first time to 
Dr. Nicolle, for his researches on the transmis- 
sion of typhus and on trachoma, Malta fever, 
leishmaniasis and other tropical diseases. 

Professor Theodore J. Stomps, of the Uni- 
versity of Amsterdam, writes that a b as relief 
of Professor Hugo de Vries has been made by 
one of the best artists and may be had for 
$20. It is of plaster and natural size. A bronze 
medal 7 c.m. in diameter may be obtained at 
the same price. Orders may be sent to Pro- 
fessor Stomps. 

A. W. Ambrose, assistant director of the 
Bureau of Mines, resigned recently to become 
associated in an executive capacity with the 
Empire Companies, with headquarters at Bar- 
tlesville, Okie. 

Dr. Carl D. La Rub, instructor in botany in 
the University of Michigan, has accepted an 
appointment for a period of one year as spe- 
cialist in rubber investigations in the Bureau of 
Plant Industry, Washington, D. C* Dr. La 
Rue was formerly botanist to a Dutch company 
in Sumatra. 

Dft. Ludvig Hektoen, of the John McCor- 
mick Institute of Infectious Diseases, has been 
elected a director of the John Crerar Library in 
Chicago. 

Ethelbert Stewart, commissioner of la- 
bor statistics, United States Department of 
Labor, has been appointed the representative of 
that department on the American Engineering 
Standards Committee, with Lucien W. Cha- 
ney, of the Bureau of Labor Statistics, as al- 
ternate. 
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Professor D. L, Van Dine, of the Agricul- 
tural Extension staff of Pennsylvania State 
College, has been appointed one of the scien- 
tific trustees of the Tropical Plant Research 
Corporation, a newly formed organization. The 
objects of this corporation are to promote re- 
search for the advancement of knowledge of 
the plants and crops of the tropics. 

In the College of Engineering and Archi- 
tecture of the University of Minnesota, Profes- 
sor J. J. Flather, mechanical engineering, and 
Professor W. H. Kirchner, drawing and de- 
scriptive geometry, have been granted sabbatic 
leave of absence for the year 1923-24. Profes- 
sor Flather expects to spend the year at the 
University of California; Professor Kirchner 
will travel and study in Europe* 

Chester K, Wentworth, instructor in the 
department of geology at the University of 
Iowa, has been appointed to a Bishop Museum 
fellowship by Yale University for the academic 
year 1923-24, which will give him the oppor- 
tunity of a year of field study of volcanic ash 
and other pyroclastic sediments of the Hawai- 
ian Islands. Mr. Wentworth will leave for 
Honolulu about September 15. 

Eugene Van Cleef, assistant professor of 
economic and social geography and chairman 
of the Foreign Trade Division, College of Com- 
merce, Ohio State University, will sail on June 
7 for Finland. He will study Finnish life as 
it may reflect the influences of its physical en- 
vironment and will compare these observations 
with similar ones made among the Finns in 
America. 

At the University of California leave of ab- 
sence for the purpose of travel and study have 
been granted as follows: G. N. Lewis, pro- 
fessor of chemistry and dean of the College of 
Chemistry, will serve as the representative of 
the United States in the International Union 
of Pure and Applied Chemistry. He will also 
deliver addresses before the British Association, 
the Faraday Society and other scientific meet- 
ings to be held in Europe. B. b Clark, assist- 
ant professor of paleontology and director of 
the museum of paleontology, will complete the 
mapping of the geology of Mt Diablo Quad* 
rangle, for the United States Geological Sur- 
vey. D. R. Hoagland, associate professor of 


plant nutrition, proposes to spend several 
months in England at the Universities of Liv- 
erpool, London and Cambridge and at the 
Rothamsted Station. An additional period of 
several months will be spent in France and 
Italy, followed by an inspection of experiment 
stations and other institutions of the United 
States. A. Smith, assistant professor of soil 
technology, will conduct studies under the direc- 
tion of Dean Russell and Professor Whitson at 
the University of Wisconsin. 

Dr, C. L. Shear, of the Bureau of Plant In- 
dustry, United States Department of Agricul- 
ture, who was recently placed in charge of the 
plant disease survey and pathological collec- 
tions of the bureau, sailed for Europe on May 
5. He will represent the United States as one 
of its delegates to the Pasteur Centennial Cele- 
bration to be held in Paris May 26 to June 1 
and attend the International Congress of Agri- 
culture at Paris and the International Con- 
ference of Phytopathoiogists in Holland as a 
delegate for the American Phytopathological 
Society. He will also make a study of interna- 
tional pathological problems and secure ma- 
terial for the pathological collections of the 
department. 

Dr. R. A. Millikan, of the California In- 
stitute of Technology, addressed the Physics 
Club of the Bureau of Standards on April 18, 
on “The penetrating radiations of the upper 
air.” 

Professor Emeritus H. L. Fairchild, of 
the University of Rochester, addressed the stu- 
dents of geology in Lehigh University on Sat- 
urday, April 28, describing the development of 
the drainage systems of New York State. 

Dr. Michael F. Guyer, of the University of 
Wisconsin, lectured at Emory University on 
May 3. 

Dr. Albert Kuntz, of the St. Louis Univer- 
sity School of Medicine, gave a lecture at the 
State University of Iowa on April 26 under the 
auspices of the Baconian Club on “The enteric 
nervous system and the nervous control of gas- 
tric and intestinal motility. 1 ’ 

Sir Arthur Keith has been elected Vic&ry 
lecturer of the Royal College of Surgeons of 
England for the ensuing year. 
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At King's College, London, four lectures 
commemorating the tercentenary of the birth of 
Blaise Pascal are to be given by Professor H. 
Wildon Carr. 

The senate and the board of trustees of the 
University of Chicago have recommended the 
establishment of a memorial at the University 
of Chicago to the late Dean Rollin D. Salisbury, 
of the Ogden Graduate School of Science, who 
was also head of the department of geology at 
the time of his death last August. The com- 
mittee appointed to decide upon an appropiiate 
memorial includes Mr. T. E. Donnelley, of 
the board of trustees, as chairman; Professor 
Harlan H. Barrows, head of the department 
of geography, vice-chairman, and Professor 
Edson S. Bastin, who is chairman of the de- 
partment of geology. Dean Salisbury was 
connected with the university from its found- 
ing in 1S92 until his recent death. 

Dr. Schuyler Skaats Wheeler, president 
of the Crocker- Wheeler Company of New York 
and Ampere, N. J., distinguished as an elec- 
trical engineer, died in New York City on April 
20, aged sixty-three years. 

Dr. Frederick Salathe, chemist and oil geol- 
ogist, died at Santa Barbara, Calif., on May 1, 
aged fifty-seven years. 

Dr. James Macfarlane Winfield, profes- 
sor of dermatology in the Long Island Medical 
College, died on April 24, of injuries received 
when he was run down by a motor car in 
Brooklyn. Dr. Winfield was in his sixty-fourth 
year. 

A correspondent writes; “Dr. John Mc- 
Laren McBryde, president emeritus of the Vir- 
ginia Polytechnic Institute, died in New Or- 
leans, La., March 20, at the residence of his 
son, Dr. J. M. McBryde, Jr., of Tulanc Uni- 
versity. Dr. McBryde, who was in his eighty- 
third year, retired from active service in 1907, 
when he was granted a retiring allowance by 
the Carnegie Foundation for the Advancement 
of Teaching. During his academic career he 
was a professor at the University of Tennessee, 
president of the University of South Carolina, 
president of the Virginia Polytechnic Institute 
and was the first director of the South Carolina 
Experiment Station, also director of the Vir- 
ginia Experiment Station. He was elected the 


first president of the University of Virginia, 
first president of Sweet Briar College for Wom- 
en, president of the University of Tennessee 
and was offered the post of assistant secretary 
of agriculture under President Cleveland, but 
declined all of these offers.” 

Professor A. C. Burrill has resigned as 
extension entomologist of the University of 
Missouri to accept a position as cnrator with 
the Missouri Resources Museum Commission in 
the new State Capitol Building, Jefferson City, 
Missouri. A correspondent writes: “The re- 
cent session of the Missouri Legislature has 
consolidated the work of a formerly delayed 
attempt to found a historical museum, given 
over previously to the soldiers and sailors for a 
flag exhibit and paintings of war scenes with a 
newly financed scheme for a resource museum 
devoted to Missouri. The campaign for re- 
trenchment by the last legislature will make 
this biennium one chiefly of planning exhibits 
and installing cases for such exhibits as the 
commissioners wish to start. It is intended that 
this museum shall sound both the historical 
and conservational note with regard to Mis- 
souri. Since certain groups failed to get either 
a state pest and plant service, a state forestry 
commission, a state park system or a state 
waterways commission in the recent session, it 
may be logically concluded that the present 
legislature is now in favor of attempting ex- 
hibits along these lines from which the general 
public will be asked to draw its own conclu- 
sions as to what further developments Missouri 
needs. There are many people outside of Mis- 
souri interested in the progress of the state 
and its resources whose opinions and sugges- 
tions will be welcome to the commission.” 

A solar observatory is to be erected on Mount 
Stromlo in Canberra territory to link up with 
institutions in England, India, America and 
Europe. The British Astronomer Royal and 
Professor Turner, of Oxford, have been asked 
to act with Professor Duffleld, of University 
College, Reading, who is now in Australia, in 
the selection of a director. An opportunity 
will be given to the director to visit European 
and American observatories. 

The Florida House of Representatives has 
passed by a two thirds vote a resolution con- 
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demning the teaching of evolution in any tax 
supported institution of the state. It is ex- 
pected that the same resolution will pass the 
Senate. The text of the resolution (omitting 
the preamble) is as follows : “Resolved, that it 
is the sense of the legislature of the state of 
Florida that it is improper and subversive to 
the best interests of the people of the state for 
any professor, teacher or instructor in the pub* 
lie schools of the state, supported in whole or 
in part by public taxation, to teach or permit 
to be taught atheism, agnosticism, Darwinism, 
or any other hypothesis that links man in blood 
relation to any form of life.” 

The United States Civil Service Commission 
announces that it will hold an examination on 
May 23 to obtain candidates for a position on 
the editorial staff of the United States Geologi- 
cal Survey. The salary offered is $1,800 to 
$2,400. The examination will include tests in 
editing technical manuscript, to be weighted 50 
per cent.*, printing and proofreading, 30 per 
cent., and correction of errors in footnotes in 
foreign languages, 5 per cent. In addition a 
weight of 15 per cent, will be given for scientific 
education and practical experience. Further 
particulars concerning the examination can be 
obtained from the Civil Service Commission or 
from the editor of the Geological Survey at 
Washington. 

The Palmolive Company of Milwaukee an- 
nounces the establishment of a fellowship for 
the study of the fundamental principles con- 
nected with the detergent action of soap. The 
fellowship carries an annual stipend of $2,000. 
The fellow will have the privilege of pursuing 
his studies at any institution in the country 
which is properly equipped for this purpose. 
The candidate must possess the equivalent of 
a master’s degree. The fellowship will be 
awarded by a committee consisting of the fol- 
lowing: W. D. Bancroft, professor of chemis- 
try, Cornell University*, E. C. Franklin, presi- 
dent American Chemical Society; EL N. Holmes, 
chairman Colloid Division, National Research 
Council; Victor Lenher, professor of chemistry, 
University of Wisconsin, and J. C. Sellner, 
representing Palmolive Company. Application 
should be made to Victor Lenher, chairman, 
Palmolive Fellowship Committee, P. G. Box 
281, Milwaukee, Wisconsin. 


A recent Act of Congress authorizes the 
Regents of the Smithsonian Institution to pre- 
pare preliminary plans for a suitable fireproof 
building with granite fronts, for the National 
Gallery of Art, including the National Portrait 
Gallery and the history collections of the 
United States National Museum. 

We learn from the Journal of the American 
Medical Association that the Rockefeller mis- 
sion has completed five years of its active 
propaganda against tuberculosis in France, and 
has handed over its services and its activities to 
the Comitl national de defense contre la tuber* 
culose in Paris. The work is in charge of M. 
L4on Bourgeois and of Professors Calmette and 
L. Bernard and is carried on in the same way 
by lectures, motion pictures and other means. 

The will of the late D. Blakeley Hoer, of 
Brookline, Mass., provides that after the death 
of various beneficiaries the principal and in- 
come from his estate shall be used for acquiring 
land, preferably on the watershed of the Charles 
River, for the cultivation of forests thereon 
forever. The land is to be used for the produc- 
tion of lumber and for bird preserves. Useful 
birds, especially those feeding on insects inju- 
rious to trees, are to be protected always. When 
the forests become a source of profit, out of 
the net income 5/15th of the net income is to 
go to the town of Brookline for its high school *, 
a similar portion to the Brookline public libra- 
ry; 4/15th is to go to Brookline to plant trees 
and shrubs along or near the streets and l/15th 
to Beth Horen Lodge, A. F. and A. M. of 
Brookline. 

The joint committe recently appointed by the 
American Society of Mechanical Engineers has 
decided to accept the offer of the Smithsonian 
Institution to establish at Washington, D. C., a 
central historical museum of engineering, in 
connection with which local branches will be 
developed in other sections. The museum will 
be a storehouse for records of American en- 
gineering achievements. It will afford oppor- 
tunities for research and investigation. The 
plan has obtained the cooperation of the Fed- 
erated American Engineering Societies, from 
which body the joint committee was selected by 
the American Society of Mechanical Engineers. 
The Smithsonian Institution, in offering to act 
as custodian of collections, urged that the move* 
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ment be broadened from an engineering so- 
ciety standpoint to that of a national museum. 
This idea was acceptable to the engineers and 
the museum will be founded on the broadest 
possible basis. 

A convention between the United States and 
Great Britain for the preservation of the hali- 
but fishery of the north Pacific Ocean, including 
Bering Sea, was signed March 2 and on March 
4 it was ratified by the senate. The chief fea- 
ture of the convention is a close season on 
fishing for halibut, both in territorial waters 
and on the high seas off the western coast of 
the United States and Canada, from November 
16 to February 15 following, both days inclu- 
sive. It is provided also that within two months 
after the exchange of ratifications an Interna- 
tional Fisheries Commission, consisting of four 
members, shall be appointed, two from each 
country. This commission is to investigate the 
life history of the Pacific halibut and make 
recommendations to the two governments as to 
any regulations that may seem to be desirable 
for the preservation and development of the 
halibut fishery. The convention is to continue 
in force for a period of five years and there- 
after until two years from the date when either 
of the high contracting parties shall give no- 
tice to the other of a desire to terminate it. 


UNIVERSITY AND EDUCATIONAL 
NOTES 

Dr. James A. Patten, of Chicago, has given 
$50,000 to Monmouth College, at Monmouth, 
Illinois. Mr. Patten’s donations to the college 
now amount to $133,000. 

Application has been made to the Ontario 
legislature to amend the act of incorporation, 
changing the name of Western University Med- 
ical School, London, to the University of West- 
ern Ontario, the desire of the authorities being 
to make this university the educational center 
of the western part of the province. 

J. A. Hill, wool specialist of the University 
of Wyoming Agricultural Experiment Station, 
has been elected dean of the Wyoming Col- 
lege of Agriculture and director of the Wyo- 
ming Experiment Station. 

Dr. Clifford I. Carpenter, Dr. Arthur W. 
Thomas and Dr. J. Enrique Zanetti, assistant 
professors of chemistry in Columbia University, 
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have been promoted to the rank of associate 
professors. 

Dr. Kimball Young, appointed this year 
assistant professor at Clark University, will re- 
turn to the University of Oregon in September 
to teach social psychology and anthropology. 

Dr. Robert L. Pendleton, for some years 
director of the department of agriculture, 
Gwalior State, India, has been appointed pro- 
fessor of soil technology in the College of Agri- 
culture, Los Banos, Philippine Islands. 

Dr. J. S. Anderson, of the helminthological 
department of the London School of Tropical 
Medicine, has been appointed to the chair of 
medicine at the University of Hong Kong* 

DISCUSSION AND CORRESPOND- 
ENCE 

ERYTHRODEXTRIN IN MAIZE 1 

Dr, Weatherwax has found that the endo- 
sperm of Chinese waxy maize when tested with 
a solution of iodine dissolved in aqueous po- 
tassium iodide gives a red color reaction instead 
of the characteristic violet color of starch. From 
this phenomenon he infers that the endosperm 
of waxy maize is composed not of starch but 
wholly of a relatively rare substance, erythro- 
dextrin. In a criticism of Weatherwax’s paper 
East 2 questions the propriety of designating 
this substance erythrodextrin based solely on 
its color reaction and possibly there is justi- 
fication for his position. This difference of 
opinion, however, must not be allowed to ob- 
scure the fact that the endosperm of waxy 
maize can be differentiated from the endosperms 
of all other known types by its color reaction 
when treated with iodine solution and whether 
Weatherwax’s contention is substantiated or 
not will not materially affect the value of his 
discovery which remains as a distinct contribu- 
tion to the genetics of maize. 

The iodine test has made possible the identi- 
fication of the double recessive combination of 
waxy and sweet obtained in the Fs of hybrids 
between the waxy type and varieties of sweet 

l Weatherwax, Paul. A rare carbohydrate in 
waxy maize. Oenetic$, 7, 568-572, 1928. 

a East, E. M. Weatherwax on maize endosperm. 
Science, LVII, No. 1475, pp. 416-418, April 6, 
1928. 
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com. This doable recessive eombination com- 
pletely resembled sweet seeds in contour and 
could only be determined by subsequent breed- 
ing teats. The iodine method has been of value 
also in separating the waxy from the starchy 
seeds in hybrids with the large-seeded Cuzco 
variety where heretofore classification has been 
impossible owing to the looseness of the carbo- 
hydrate particles. 

The fact must not be overlooked, however, 
that the identification of the carbohydrate as 
erythrodextrin does not furnish a complete 
explanation of the physical properties of waxy 
endosperm since like starch this carbohydrate 
can be found in an extremely floury condition. 

The chief criticism of this latest contribution 
of Weatherwax to the literature of maize and it 
applies equally well to several of his previous 
papers has been epitomized aptly by East in 
his phrase “blending of the didactic and the 
dogmatic” but this manner of presentation of 
course is purely personal and should not de- 
tract from the observed facts. 

A more serious defect and one also not unique 
in this paper on erythrodextrin is a tendency 
to magnify the importance of minor discoveries. 

This tendency is well illustrated by the ex- 
tended discussion of the genetic difficulties met 
with in sweet-starchy maize hybrids — difficulties 
which hardly can lie solved by the discovery 
that waxy endosperm turns red in a solution of 
iodine — and the discussion of this subject might 
well have been postponed until a true chemical 
solution could be offered. 

Appreciating that there was to be a delay 
in publication Dr. Weatherwax kindly fur- 
nished us with a copy of his manuscript early 
last May and at that time his statement that 
“the sporadic appearance of sweet corn as a 
mutant from starchy com in many parts of 
America is known” was questioned. Since he 
has not found it expedient to qualify this 
statement it seems desirable to record that as 
far as we are aware no such mutations are 
known to geneticists. In the thousands of 
guarded pollinations that have been been made 
in starchy maize varieties in the past decade 
not a single instance of a mutation to sweet 
seeds has been reported* While the value of 
the discovery of the red reaction of waxy en- 
dosperm in iodine solution can not be affected 
by the truth or falsity of this observation, it 


seems unfortunate that such a statement should 
be published under circumstances likely to 
afford it credence. 

J. H. Kempto n 

Bureau or Plant Industry 

THE PERSONAL EQUATION AND REACTION 
TIMES 

The question whether personal equation in 
star transits is a matter of reaction time may 
be one that has been somewhat confused by not 
using the respective terms with the same signif- 
icance. 

But perhaps the real difficulty has been in 
the interpretation of the particular form of 
personal equation in this case. The usual 
understanding of recorded chronograph transits 
is baaed on the explanation given in books on 
descriptive astronomy, in which the observer is 
represented as tapping the key in coincidence 
with the instant when a star is on the wire, as 
nearly as he can do so. The flying bird and a 
sportsman, armed with a gun, is the popular 
illustration. Thus for a Mallard, dropping into 
deooys, we allow a lead of a yard, while for the 
Black Brant, commonly called a goose in Cali- 
fornia, we lead ten feet, because he is flying 
high and his size makes his real speed very 
deceptive. 

My own habit of observing, however, based 
upon early consultation with such masters in 
the “old astronomy” as Benjamin Gould and 
Lewis Boss, has been to tap the key when I 
see the star on the wire. Thus every record is 
late and consciously late, but the advantage is 
that accidental deviations from uniformity of 
record are presumed to be smaller than they 
would be in efforts to allow for the motion of 
the stars as they approach the wire, each with 
a special velocity. 

The systematic error thus introduced is a 
part of the personal equation and would be of 
importance in the determination of absolute 
clock corrections and in longitude work. It is 
eliminated in the measures of right ascensions 
where the observed dock correction and dock 
rate depend upon observations of standard 
stars. We are there concerned in making the 
accumulated accidental errors of observation as 
small as possible. 

My own understanding of the reaction time 
in this process is the elapsed interval between 
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the instant when the eye perceives the star to 
be on the wire, and the record of that percep- 
tion by the finger with the key. Any estimate 
of coincidence based on judgment of speed or 
time interval does not enter. This estimate 
would appear to be the “synchronization of 
reactions and anticipated stimuli.” Or, is an 
agreement to be prevented by the obstacle of a 
mutual understanding of familiar phenomena 
with a misunderstanding of the words in which 
they are described. In this freely translated 
“classical definition" of psychological descrip- 
tions I certainly do not wish to be understood as 
concurring. 

Without pretense of undue modesty in the 
matter the conclusion established in my note in 
Science was not presumed to be a novel one in 
the domain of psychology. But the form of 
the test appears to be new, the comparison of 
the hourly rate of a clock at night with the 
daily rate at the epoch ; and then only new as 
regards its completeness and the elimination of 
systematic errors as fully as possible. The tab- 
ulated results are not an exposition of the per- 
sonal equation nor of reactions. They give the 
mean deviations of my personal equation from 
uniformity, and while fatigue is acknowledged 
to be existent it has introduced no mean devia- 
tion as large as the one-hundredth of a second 
in the intervals of two hours each. If these 
results, in their completeness and precision, 
contribute to the establishment of facts that are 
of interest to psychologists, that seems to be a 
matter of our mutual benefit. 

R. H. Tucker 

Lack Observatory, 

University or California 


We find in the psyohologieal laboratory that 
there are two quite distinguishable conditions 
for reaction to a visual stimulus. Under one 
condition, which we have conventionally de- 
scribed as “simple reaction," the stimulus ap- 
pears suddenly, at a moment which the reactor 
cannot predict, although he is given a “warning 
signal" preceding the stimulus by the period of 
from to 1 % seconds, understanding fully 
that the foreperiod is thus variable. The re- 
actor’s attention is thus approximately at its 
best during the short period of time within 
which the stimulus may actually appear. Under 


such conditions the average value of the reac- 
tion time should be from 130 to 160 sigma , 
varying in accordance with factors such as the 
type of individual, the amount of previous 
practioe, etc. The average may, under certain 
conditions, have a value somewhat greater, but 
if over 180 sigma, we at once suspect serious 
error in the technique of obtaining and measur- 
ing the reactions, and even under the best con- 
ditions, with experienced reactors, an average of 
less than 120 sigma is unusual. The distribu- 
tion of the individual reactions is, however, 
wide and a mean variation of not over 10 per 
cent, of the average is considered a safe meas- 
ure of reliability. On this account, from 100 to 
500 reactions are required to establish a valid 
average for a given reactor under given condi- 
tions. 

The second condition for reaction (which is 
found in the so-called “complication experi- 
ment") is that in which the reactor sees the 
stimulus-pattern changing at a uniform rate 
towards an expected stage at which it consti- 
tutes the “stimulus." For example, he sees the 
star approaching the cross-wire in a transit in- 
strument, or a pointer approaching a given 
mark on a dial; and the coincidence of star 
and cross-wire, or pointer and mark, consti- 
tutes the “stimulus." Under this condition, two 
different types of reaction are obtained: (a) 
When the reactor attempts to make his reaction 
synckronom with the stimulus pattern. In this 
case the reaction may actually follow or may 
precede the stimulus-pattern when seeming 
synchronous, but the positive or negative error 
usually varies from a few sigma to 30 sigma. 
(b) When the reactor may definitely attempt to 
make his reaction follow the stimulus pattern. 
Even in this case, although the reactor may suc- 
ceed in making his “error" positive, it is usually 
relatively small; that is to say, only a fraction 
of the normal “simple reaction” time. In other 
words, the conditions here are those described 
under the first type (a) but with a subjective 
“set,” which makes the error positive. This, 
however, is only one type of ocmdition which 
will give a positive rather than a negative error 
in reactions of the “complication” type. It is 
not necessary that the estimation of the course 
of change in the stimulus-pattern should be con- 
sciously made. In fact, the actual stimulus- 
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pattern for any reaction under such circum- 
stances involves a temporal factor whether the 
reactor analyzes the temporal factor or not. 

Whether a certain group of reactions to a 
visual stimulus are of the “simple reaction” or 
the “complication” type can usually be decided 
from the average value, even where the condi- 
tions of reaction are not fully described. If 
the average is over 120 sigma, the reactions were 
mostly of the “simple reaction” type, although 
(if we do not know all the conditions) we can 
not be assured that some reactions of the other 
type may not have been mixed in. If, however, 
the average is under 50 sigma, we can be cer- 
tain that the reactions were practically all of 
the “complication” type, since the “simple re- 
action” will seldom occur if conditions are such 
that the “complication” reaction can occur, and 
is occurring in the majority of cases. 

With these facts in view, it seems to me that 
there is no room for confusion between the 
conceptions of the psychologist and those of 
the astronomers. 

Knight DvshAV 

The Johns Hopkins University 

/EROBIC ? 

Da. W. W. Keen'S objection to the word 
“erobic” (Science, March 23, p. 360) is per- 
fectly valid. However, the substitute he pro- 
poses is equally objectionable. The Greek 

i • 

word is ttTjp. Like most of our Greek words 
this comes to us through the Latin transcrip- 
tion, in this case a 8 r, formerly written with a 
dieresis. Now that the dieresis is no longer in 
vogue, some confusion is apt to occur. At any 
rate, the word is a dissyllable and not a diph- 
thong. Dr. Keen would not propose the use 
of a diphthong in the words aerate, aerial, 
aeronaut, etc. 

Arthur W. Dox 

Detroit, Michigan 

To the Editor oy Science— Dr, Dox surely 
has misread my letter in Science protesting 
against “erobic.” I urged the retention of the 
“aer” as a disyllabic. Personally I should use 
the diacritical mark to indicate the proper pro- 
nunciation. 

The dropping of all accents in French by 
the newspapers during the war is wrecking 
their pronunciation, e.y., “PoincarS” is often 


pronounced “Pom -car” or “Poin-care” and 
“communique” is distorted into “communeek” 
or even “communeek-quee.” 

If Dr. Dox will consult the Oxford Diction- 
ary he will find that “disyllable” with one “s” 
is preferable to double s and that “dipthong” 
is an obsolete form of “diphthong” which in 
Greek is spelled with 9 and 8 (ph and th). 

W. W. Keen. 


QUOTATIONS 

PARK CONSERVATION 

No one can justly charge the American 
Association for the Advancement of Science 
with flightiness, or suspect it of being swept 
off it® feet through unpractical sentimentalism. 
Its strong plea to the governments and people 
of the United States and Canada that the 
great wild parks of both countries be more 
completely safeguarded against commercial ex- 
ploitation of every form will, therefore, com- 
mand attention and respect. The resolutions 
that the association has now issued upon this 
subject would seem to indicate that it recog- 
nizes the threatened encroachment of power 
development® within the national parks of both 
countries. Its appeal is not addressed to this 
particular menace alone, however, but calls 
attention to the fact that the parks are in many 
cases open to incursion by those who regard 
their various natural resources with covetous 
eyes. Gradually the public is coming to under- 
stand that the national parks are by no means 
as proof against materialistic raids as had been 
supposed. This call for a greater degree of 
protection, coming as it does from one of the 
most distinguished scientific organizations in 
the world, will tend to emphasize the situation 
and carry conviction as to its economic im- 
portance. 

It will not be suspected that this association 
is unsympathetic with the endeavors of those 
who are legitimately developing the resources 
of the two countries. There is more than an 
implication in its resolutions, though, that it 
would be poor business to allow the material 
resources of the parks to be utilized except in 
those cases where a compelling and unques- 
tionable public necessity exists. To safeguard 
the parks more thoroughly against unnecessary 
utilitarian developments, the association recoin- 
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mends that the governments of the United 
States and Canada amend existing laws and 
secure such new enactments as may be need- 
ed to afford complete conservation to all units 
of what it terms “a unique continental exposi- 
tion of inestimable value to science and to 
the popular education of future generations.” 
— Boston Evening Transcript. 


SCIENTIFIC BOOKS 

Exercise in Education and Medicine. By R- 
Tait McKenzie, M. D., director of physical 
education, University of Pennsylvania. The 
W. B. Saunders Company, Philadelphia, 
1923. 

Here is a book published by the W, B, Saun- 
ders Company of Philadelphia that quite de- 
lights us. The author has the courage of his 
convictions and has dared to put forward as 
the main title of his book that good virile word 
exercise — from the Latin exercitium, which 
originally meant “to drive out,” “drive on,” 
“set at work.” The derived meanings of this 
word are full of significance at the present 
time: “to set in action” “to give employment 
to,” “to school or train” ; and consequently “to 
exert for training or improvement” and “to im- 
prove by practice” or “to perform for train- 
ing.” 

At an age when the would-be leaders of 
men and creators of public opinion are playing 
to the intelligence of the lowest mentality for 
the sake of reaching the largest numbers, is it 
not time to call a halt to the descent to moral 
mushiness and spineless effort and make an 
appeal for higher standards of mental and 
physical activity? It does us no good to ascribe 
our soft, safe and superficial way of doing 
things to the relaxation that always follows a 
war. Rather should we profit by the lessons 
learned in the conflict. The recent war taught 
us two most valuable lessons — the feebleness 
and incapacity of over one half of the drafted 
men for service who had spent little time in 
exorcising for self improvement, and the hardi- 
hood and efficiency of the men who were 
trained by vigorous pursuits for the army. Here 
again we meet our effective exercitium, the 
vigorous physical efforts which were first used 
to train and develop the Roman army which 
made the term applicable. Again it was ex- 


ercitium that laid the foundation for the train- 
ing and discipline of the German army. One 
conquered the world under Caesar, the other 
held the world at bay for three years under a 
Prussian Kaiser. 

Waiving for the time being the great Chris- 
tian, moral, ethical or political issues at stake, 
this fundamental biological principle can not be 
set aside ; we can not get strength, either as in- 
dividuals or as a nation, without making strong 
and vigorous efforts. The ability to drive on 
and guide and direct our efforts toward our 
own improvement is & God-given faculty that 
man can not afford to despise. It is only by 
perfecting our own mechanism that we c&n 
hope to maintain a footing in the world and 
be of any service to others. Here is the phi- 
losophy of physical education in a nut shell. 
The individual gradually acquires those qual- 
ities which his special activities require him to 
put forth. Thus if the activity requires 
strength, strength will follow with each effort. 
If it requires skill, skill will come with practice. 
If it requires alertness, poise, courage, self- 
command, all these qualities will be further 
developed as a matter of course. 

With these simple fundamental truths in 
mind, it is interesting to see how Dr. McKenzie 
has followed the evolution of the general subject 
of physical education in the United States. 
Tracing as a physician the physiological effect 
on the individual of light, heavy and strenuous 
exercise upon the muscles, heart, lungs and 
nervous system, he proceeds to analyze the 
effects of different exercises upon age, sex and 
occupations, 

All exercises are modified in their effects by 
environments and the supplementary agents of 
health, air, diet, sleep and elothing — which 
must be properly regulated and adjusted in 
order to bring the best results. 

He has reviewed the German and the Swed- 
ish systems of gymnastics and traced their in- 
fluence through our American schools and 
colleges. The influence of English sports and 
games and the modifying effects of athletics 
upon our foreign systems of gymnastics de- 
velop as we progress through the different 
chapters. The growth and spread of the 
general movement for physical improvement of 
the masses show themselves in the physical 
program adopted by the Christian Associations, 
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the Boy and Girl Scouts, the Camp Fire Girls 
and by many other social organizations. Such 
movements as the growing interest in public 
baths, the establishment of city playgrounds 
and the universality of summer camps all tes- 
tify to the public consciousness of the im- 
portance of physical exercise. 

Dr. McKenzie has done much to popularize 
this great movement through the publication 
of previous editions of this book. The great- 
est service, however, which he has rendered 
to the cause of education and to the general 
public is in calling attention to what physical 
exercise properly directed will do for the blind, 
deaf mutes and mental and moral defectives. 
The interest in physical education has opened a 
new world to these unfortunate members of the 
community. 

The advent of the great war brought into 
prominence the value of physical methods in 
the practice of medicine. No one in the country 
was better posted than Dr. McKenzie in this 
branch of therapeutic service, after his ex- 
tensive study in private and institutional prac- 
tice. Because of this interest, Dr. McKenzie 
devoted the last part of his previous book to 
“Exercise in medicine.” It is all the more fit- 
ting that the author should devote more atten- 
tion to this branch of the work in this edition 
when his previous experience has been supple- 
mented by two yeats' service as physical train- 
ing and medical officer in the army during the 
war and as inspector of physical therapy in 
convalescent camps and hospitals throughout 
England, Canada and the United States. 

The chapters in this part of the book nat- 
urally take up the application of exercise to 
diseased conditions. Since all parts of the 
body, including the back, chest, arms, legs, 
hands and feet function through the use of the 
muscles and nearly all of the important organs 
of the body, such as the heart, lungrf, stomach, 
glands, blood vessels and viscera, are depend- 
ent upon the contraction of muscles for the 
proper performance of their functions, the 
health and tone of the muscular system is a 
matter of the greatest importance. Not only 
this set of organs, but even the functions 
of the brain and nervous system which regulate 
the rest of the body are dependent upon the 
condition of the master tissues of the body, the 
muscles. “This was (to most physicians) for 


some time a paradox, but now time and ex- 
perience seem proving it true.” 

It seems only a natural step from education 
and developmental gymnastics to medical gym- 
nastics as Hippocrates and Herodotus advo- 
cated it. 

Dr. McKenzie has shown in this book on 
exercise how the modified and judicious use of 
the muscles may be made to restore all parts 
dependent upon muscular activity to their 
normal functions. Armed with this knowledge, 
the physician or his attendant may undertake 
the treatment of fiat feet, weak joints, round 
backs, drooping heads, uneven shoulders, curved 
spines, flat chests, abdominal weaknesses and 
many other bodily weaknesses and imperfections 
with reasonable hope of complete recovery. 
Even many diseases of the heart, lungs, stom- 
ach and brain may be safely treated through 
the effect of moderated exercise #n the circula- 
tory, respiratory, digestive and central nervous 
systems. 

The author's experience with wounded and 
diseased men in the war has enabled him to 
bring the physical treatment right up to date. 
His ingenuity in devising mechanical appliances 
to assist the patient in helping himself, and, 
through his knowledge of applied anatomy, his 
understanding of the action of the muscles and 
joints through practice in gymnastics has con- 
tributed to make this part of the book unsur- 
passed as a guide to physicians in physio- 
therapy. 

Perhaps the crowning feature of the book is 
the apt use of illustrations in both the educa- 
tional and the medical sections. Here again 
the author, being a sculptor as well as a physi- 
cal educator and a physician, has used his artis- 
tic eye in selecting the appropriate photographs 
and the best kinds of models, displaying the 
proper poses to show the particular action to 
which he desires to call attention. In fact the 
work is so meritoi’ious that all people, whether 
they be physical educators, practicing physi- 
cians or intelligent laymen, have reason to 
thank Dr. McKenzie for taking the time from 
his absorbing profession to prepare such a 
book for their benefit. Suffice it to say that 
every one interested in the general subject 
should ow n a copy. 

Dudley A. Sargext 

February 21, 1928 
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SPECIAL ARTICLES 

NOTE ON THE EQUATIONS FOR TOR. 

TUOSITY IN THOMSON AND TAIT’S 
NATURAL PHILOSOPHY 

The occurrence of two very different expres- 
sions for the same thing is always puzzling. 
It may not, therefore, be superfluous to con- 
sider them. 

1. If a, y, X, jx, v are the direction cosines 

of the radius of curvature R, and of the cor- 
responding normal N to the osculating plane, 
respectively, the first expression in the well- 
known classic (section 9, edition 1879), is 
t 2 =*= X' 2 + 2 4* y' 2 , where the dashes denote 

d/th and s is the independent variable. This 
is equivalent to the vector tortuosity, 
T “ d (JlN)/da *= iX' + j \l + k v', and is 
the obvious increment of the unit normal, JRN, 
per cm. along s, in full , and in the direction 
RK + R'N. But as both N and N' are vector 
products each containing r', this T has no pro- 
jection on the tangent; and, therefore, for 
counter-clockwise rotation seen in the direction 
of the tangent, points in the direction of the 
radius of curvature. 

2. The second expression reads: 


t 2 



dy. \ 

v - — ) + etc. 

cte ' 


and is thus vectorially equivalent to 
r « R N X d (R N) / ds - R* N X K 4- 0; 
and if we insert the vector equations for N 
and N' 

—T -* R 2 (r' X r m ) X (r X r'") 

- t V (r X t m ) . r* 

*» r # R* (i V + j |a # + k »’) /R — EE/E) .t" 

— r' T . Ri = r' (a X' + 0 fx + y v'), 

the subscript denoting a unit vector. Thus, in 
value, T' is again the projection of T on the 
radius of curvature R. The former (T) is 
laid off, howevef, along the tangent, since T 
and R are opposed in direction, and is thus a 
very different thing from T, which is not an 
immediate tortuosity. The case is analogous to 
the occurrence of two expressions for the ra- 
dius of curvature: (r")“ l in the osculating 
plane and pointing towards the center; and 
(r' X r")" 1 , laid off along the corresponding 
normal to that plane, inward. 

If the normal N had been defined (prefer- 
ably here, I think) as r”X v, rather than as 


above, the clockwise rotation of the osculating 
plane seen in the direction of the tangent would 
correspond to a vector T in the direction of 
radius of curvature. T' would at once be posi- 
tive in the direction of the tangent r', without 
compromise; but opposition of sign is none 
the less inherent in the two projected tortuos- 
ities or angles, d Ri /ds . Ni and d Ei/ds . Ri. 

Carl Barits 

Brown Uni vers tty, 

Providence, R. I. 

VERY SOFT X-RAYS— THE M — SERIES 
FOR IRON 

During the past two years several investi- 
gators have reported attempts to study the 
portion of the spectrum lying between the 
Millikan region and the X-ray region by means 
of the photoelectric action of the radiation. In 
every case the curves obtained by plotting the 
photoelectric current against the accelerating 
voltage applied to the electrons which generated 
the radiation showed one or two discontinuities 
which were interpreted as indicating the excita- 
tion of one of the X-ray series in the region 
under investigation. Now in the ordinary X-ray 
region the characteristic absorption limits have 
been found to possess a fine structure which has 
been interpreted by Kossel as corresponding to 
the ejection of an electron frpra one of the inner 
shells of the atom to the various optical orbits 
in the outer portion of the atom. If such an 
explanation is correct then a similar phenome- 
non should be observed in the soft X-ray region, 
and therefore we should expect to find not one 
break in the photoelectric current hut several 
for each X-ray absorption limit. This has been 
observed by the writer in his research on the 
soft X-rays, and as the work is still in progress 
it seems advisable to make a preliminary report 
at this time. 

The apparatus used is in principle the same 
as that employed by Hughes, The radiation 
was excited by bombarding a solid target with 
electrons from a hot tungsten cathode. The 
radiation fell on a platinum plate producing a 
photoelectric current which was measured by 
means of a Compton electrometer using the 
constant deflection method. Positive ions and 
electrons were kept from reaching the photo- 
electric plate by two gauzes, one of which was 
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kept 15-20 volts negative to the negative end 
of the filament and the other at least 75 volts 
positive to the anticathode. A third gauze acted 
as a receiver for the photoelectrons. These 
gauzes were constructed on metal cylinders so 
arranged that the only surfaces exposed to the 
radiation were of metal and at known poten- 
tials. The parts of the tube around the photo- 
electric plate were shielded from the direct ac- 
tion of the radiation. Before making any 
measurements the tube was baked and evacua- 
ted until the pressure under conditions pre- 
vailing during experimentation was so low that 
it would not register on a McLeod gauge 
which could measure a pressure of 1(H mm. It 
was found to be impossible to obtain repro- 
ducible results at higher pressures. 

The curves obtained by plotting the total 
photoelectric current against the voltage applied 
to the exciting electrons are similar in appear- 
ance to those obtained by Franck and Einsporn 
for mercury using low voltages. Up to the 
present time nine distinct breaks have been 
obtained for iron in the region from 40 to 185 
volts. The values for these points are: 


Voltage 

v/R 

x 

40.8 

3,46 

264 A 

81.7 

6.03 

151 

95.4 

7.05 

129.6 

111.2 

8.21 

111.0 

130,4 

9.63 

94.6 

140.9 

10.40 

87.8 

171.1 

10.88 

83.9 

153.7 

11.33 

80.5 

160.1 

11.83 

77.0 


The wave length, a, is in Angstrom units, 
v is the frequency and R the Rydberg con- 
stant. 

The first of these points corresponds very 
well with the value calculated from X-ray 
data for the transition from the level 

to the Ms — M 4 (the separation between Ms and 
M* or Ns and Ne is too small to be considered 
in these experiments). This difference can' be 
obtained from the v/R values for the K{3 and 
Ky lines as given by Siegbahn. The values are 
519.55 and 523.1 respectively, giving 3.55 as 
the difference which is in good agreement with 
the value of 3.46 as obtained by the writer. The 
results have also been successfully checked by 
using the combination principle to calculate 


lines in the Millikan region. A more detailed 
account of this work with additional results 
will be published in the near future. 

Gerhard K. Rollefson 
University or California 
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Solubility relatione among aluminum and anti- 
mony salts: E. D. Crittenden. Freezing point 
curves for pairs of (a) aluminum salts and (b) 
antimony salts have been determined by the 
closed tube method previously employed. With 
the exception of two compounds in the system, 
SbChj-SbBrg, compound formation is entirely lack- 
ing in the temperature range investigated. Solu- 
bility is limited in several cases and in this re- 
gard the almost complete insolubility of AIF3 
in the other aluminum halides may be cited. In 
the antimony series solubility is more extensive. 
Several cases of partial miscibility in the solid 
state have been found. The results indicate that 
the rules already established by Kendall for bi 
nary systems in which the negative radical is 
constant and the positive varied as widely as pos- 
sible, apply to the reverse case studied here. 
By comparing the results in the two series, the 
marked effect of unsaturation in increasing solu- 
bility is clearly indicated. 

A reciprocal catalytic pair: A. W. Browne. 
In catalytic actions where the agent is of the 
“carrier” type, it should be possible to use inter- 
changeably the filled and the empty carrier, par- 
ticularly if these are distinct chemical com- 
pounds that may be isolated, and if therefore the 
filling of the carrier is a chemical process. These 
two forms of the carrier constitute wlmt may 
be termed a reciprocal catalytic pair , that is, a 
pair of chemical compounds which undergo re- 
peated mutual conversion into each other while 
exerting their catalytic effect upon a given chemi- 
cal reaction. Potassium azido-dithiocarbonate, 
KHOSNg, and azido-carbondisulphide (8CSN 8 )2. 
two new compounds that have been isolated and 
studied at Cornell, have been found to exert an 
identical catalytic effect upon the reaction be- 
tween potassium trinitride andiiodino, which may 
bo expressed by the equations: 

(1) 2 KSOSNs +1, SKI — (8CSN 8 )» 

(2) 2 KN 3 — (SCSNj)a 2KSCSN* 2N 3 

(3) 2Nfl 3N 2 

Physical-chemical studies of creatine and crea- 
tinine (l) creatine hydrolysis in acid solution: 
Graham Edgar and R. A. Wakefield. An ex- 
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perlmental study has been made of the rate of 
conversion of creatine to creatinine in the pTes- 
sure of hydroehlorle acid of various concentra- 
tions, and at temperatures between 25 °C. and 
100°C. The reaction proves to be monomolecular 
the reaction velocity constants increasing a little 
more rapidly the acid concentration. The varia- 
tion of the constants with temperature is ex- 
pressed exactly by the Arrhenius equation, the 
** critical increment' ' being 20,000 cal., a value of 
the order of that found by Lewis for the hydrol- 
ysis of methyl acetate and cane sugar in the 
presence of hydrochloric acid. 

The degrees of hydrolysis of the sodium salts 
of some organic developing agents: Felix A. 
Elliott. The degrees of hydrolysis have been 
determined electrometrically at varying concen- 
trations and temperatures of mono- and di-sodium 
hydroquinonate, mono-, di- and tri-sodium pyro. 
gallate, mono-sodium p-amino phenol and mono- 
sodium mono methyl p-amino phenol. The order 
of magnitude suggests that these agents are clas- 
sifiable with the pseudo-acids of Hantsch. 

The diffusion of helium through quartz at room 
temperature: Howard M. Elsey. Helium con- 
fined under one hundred atmospheres pressure at 
room temperature will diffuse through a thin 
walled quartss tube rapidly enough to be detected 
spectroscopically after a few hours. 

Physical chemistry of some volcanic phenom- 
ena: George W. Morey. A characteristic of vol- 
canoes is the building up of pressure of volatile 
components as the magma cools. This is as would 
be expected of a system containing both volatile 
and non-volatile components, when the latter crys- 
tallize on cooling; and the development of pres- 
sure in a crystallizing magma is competent to 
explain many phases of volcanism. The inter- 
mittent action of many volcanoes of the explo- 
sive type is explicable on the basis of the rate 
of release of volatile materials at different levels, 
together with the heat available from the Joule- 
Thomson effect at high temperatures. 

Plasticity and elasticity; Eugene C. Bingham. 
Elasticity is usually so dofined as to exclude all 
liquids, no matter liow viscous they may be. But 
many viscous liquids, such as glass, for example, 
undergo elastic deformation exactly as do true 
solids below their elastic limit. The term elas- 
ticity should be so extended as to include fluids 
as well as solids or else we must invent a new 
term. Elastic deformations are not, a function 
of the time as are viscous or plastic deforma- 
tions, hence it is easy to distinguish between them. 
In liquids and in solids above their elastic limits 
the flow tends to obliterate the strain and there- 
fore elastic deformations tend to disappear, but 


this does not make the elasticity of these bodies 
any the less real even though it is more difficult 
to observe and measure. The elastic after-effect 
is discussed as an example of plastic flow. 

Limiting factors determining the concentra- 
tion qf electrolytic potassium amalgam: Qlare 
Martin and James R. Withrow, The authors 
call attention to, and endeavor to explain the 
failure of previous workers to obtain concen- 
trated potassium amalgams eleetrolytically. In a 
series of experiments with the Shepherd method, 
they successively eliminate &s vital factors (1) 
exhaustion of the electrolyte, (2) plugging up 
of the pores of the porous cup, (3) an equilibrium 
between the rate of formation and decomposition 
of the amalgam. From & consideration of Kur- 
nakow's curve, they suggest that too low tem- 
perature has been the chief limiting factor. Elec- 
trolyzing at higher temperatures, they obtain po- 
tassium amalgams analyzing 4.69 per cent, po- 
tassium. No higher than 2.23 per cent. K. had 
been previously obtained and Kerp and Bottger 
state that exceeding 1.6 was accomplished with 
the greatest difficulty. 

The limiting density of phosgene: A, F, O. 
Germann and Leland R. Smith. The volumetric 
method used by Morley in his classic researches 
on the densities of oxygen and hydrogen has 
been employed in a series of determinations of 
the density of phosgene. The results parallel 
those of Germann and Jersey, in that the density 
of successive fractions of phosgene rises to an 
approximately constant value, which is, however, 
below the probable density of the gas. Density 
measurements were made at pressures of 500 
mm., 335 mm. and 170 mm., using a flve liter 
globe. While the absolute numerical value of 
the results is of little moment, still it is impor- 
tant to note that the limiting density found is 
approximately four per cent, less than the density 
at 500 mm., that is, the deviation from Boyle's 
law amounts to about six per cent, per atmos- 
phere at zero. Our knowledge of the properties 
of vapors near the point of condensation is very 
incomplete. Probably no perfectly pure specimen 
of phosgene has as yet been obtained. The 
usual methods for the preparation of phosgene 
yield a product difficult to purify because the 
impurities are for the most part very soluble in 
the liquefied gas. It is most important for the 
progress of the study of the properties of phos- 
gene that a method be developed for the rapid 
and complete purification of the technical product. 
Work in this direction in cooperation with the 
chemical warfare service is In progress at the 
Stanford Laboratory* 

Production of metallic beryllium and its at- 
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lays :' B. S, Hopkins and E. A. Engle. BeO was 
found to be readily soluble in fused cryolite, but 
the electrolysis of the solution gave aluminium 
containing little beryllium. Electrolysis of fused 
sodium beryllium fluoride yielded considerable 
metallic beryllium, but it flaked off and was 
mixed with the oxide, carbide and fluoride. These 
were separated and flaky beryllium 98 per cent, 
pure was obtained. Similar electrolyses with 
metallic cathodes gave alloys containing some 
beryllium. The chief difficulties in preparing 
these alloys arise (1) from the tendency of the 
beryllium to oxidize and (2) from the change in 
density produced by the introduction of beryl- 
lium. Some beryllium -aluminium alloy was pro- 
duced by preventing the fused metal from ris- 
ing to the surface. 

Preparation and properties of some rare earth 
metals: H. C. Kremers, With few exceptions 
the rare earth metals are more electropositive 
than aluminum, but less so than the alkaline earth 
metals. Reduction of the anhydrous chlorides 
with sodium gives only impure metal. Electroly- 
sis of flourides or double flourides results in 
excessive passivity of the anode duo to deposi- 
tion of fluorine. Those rare earths which are 
more basic than aluminum can not be electrolized 
by dissolving the oxide In fused cryolite. Elec- 
trolysis of the anhydrous chlorides is most satis- 
factory. Lanthanum and neodymium have been 
prepared in quantity and many of their prop- 
erties studied. Lanthanum being most basic tar- 
nishes very rapidly. Neodymium oxidizes only 
after several hours exposure to air. Neither lan- 
thanum or neodymium show pyrophoric proper- 
ties in the ordinary way. Sparks are emitted 
only when the metals are violently struck. Yt- 
trium metal is being prepared by electrolysis 
of the fused chlorides. Some of its properties are 
given. 

A tantalide of aluminum: W. H. Chapin. The 
tantalide was first prepared by using a modifica- 
tion of the Goldachmit process directly on 
powdered tarttalite. It wsb found by analysis 
to correspond to the formula AlgTa. Other 
methods of preparing the compound ha* T e been 
developed. The properties of this tantalide are 
proving very interesting and important : It is not 
acted upon by any single acid except H 2 Es>; 
does not oxidise below white heat; reacts with 
HC1 gas at flOO'C. We give Alda ± Ta01 B , re- 
leasing the equivalent amount of Hs* Other 
properties are being studied. 

A new halogenoid and halogenoid hydracid : 
A. B. Hobl, G. B. L. Smith and A. W. Brown*. 
Azide-carbondisulphide (SCSNg) a , prepared by 
oxidation of sodium or potassium azido-dithio- 


carbonate in aqueous solution, is a white, crystal* 
line, explosive solid, very slightly soluble in water, 
but soluble in various organic liquids, particular- 
ly acetone. It undergoes autocatalysis even at 
ordinary temperatures, yielding a mixture of 
polymeric thiocyanogen and free sulphur as the 
final product. It dissolves readily in KOH, yield- 
ing at low temperatures potassium azido-dithio- 
carbonate and potassium oxy-azido-dithiocarbo- 
nute, analogous to the chloride and hypochlorite 
formed when free chlorine dissolves in KOH. 
Prom the solution obtained, sulphuric acid re- 
precipitates the “free” azido-carbon-disulphide. 
Azido-dithiocarbonie acid, HSOSNg, is obtained 
by treatment of a concentrated solution of so- 
dium or potassium azido-dithiocarbonate with 
cone. HC1 in the cold. It is a white, crystalline 
solid, soluble in water and in many organic sol- 
vents, and is almost as strong an acid as HC1. 
It decomposes autocatalytically at ordinary tem- 
peratures. 

A study of adsorption of gases on a surface 
of mercury: H. H. King and J. Lowe Hall.. 
Preliminary paper A new method of measuring 
the angle of contact between mercury and glass, 
and the determination of surface tension of mer- 
cury. The purpose of this investigation is to 
study the adsorption of various gases under pres- 
sure variation on a surface of mercury through 
the corresponding changes in surface tension. A 
new method of measuring the angle of contact 
and determining the surface tension has been 
worked out wherein the mercury surface has 
maximum opportunity to remain undisturbed in 
equilibrium with the gas at the desired pressure 
throughout the determination. 

Demonstration of a projection electroscope and 
a projection volt ammeter; Howard M. Elsky. 
These instruments have been designed to take 
the place of the slide carrier in a projection lan- 
tern. The ease with which experiments in radio- 
activity and electro-chemistry can be shown to 
large audiences by the use of these instruments 
will be demonstrated. 

Capillary rise measurements in tubes of various 
metals a new method of surface tension measure- 
ment: E. K. Carver. It was found by Bigelow 
and Hunter (Jour. Phys . Chem> r xv, 367, 1911) 
that water and benzene rose to different heights 
in tubes of various metals, and that the height 
became greater the more electropositive the metal. 
To verify this an apparatus somewhat similar 
to theirs was used. A plate of the metal, 1 cm. 
in diameter, was ground flat and a capillary hole 
was drilled through it. The diameter of the hole 
w f as measured with a micrometer microscope. A 
glass tube, 1 cm. in diameter, the end of which 
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was ground Hat, was placed upright in a bat- 
tery jar. The metal plate was placed upon the 
tube after the liquid to be measured had been 
adjusted exactly to the height of the tube. By 
siphoning the liquid out of the jar uutil the 
liquid broke from the capillary hole in the metal 
plate, and weighing the liquid withdrawn, the 
Capillary rise could be calculated. In disagree- 
ment with Bigelow and Hunter the writers ob- 
tained identical results with the different metals. 
The method is accurate to 0.1 per cent, and is 
exceedingly rapid. 

Studies on the quantitative determination of 
praseodymium : Paul H. M, P. Brin ton and 
H. Armin Pagfx. A study of the much discussed 
question of the composition of the oxide result- 
ing from the ignition of praseodymium oxalate 
in air leads to the formula Pr fl O n . This oxide, 
in absence of other rare earth elements, sIiowb 
great stability over a wide range of temperatures, 
and should be used as basis for calculation of 
analyses. Heating this oxide in vncuo is shown 
to cause dissociation, with ultimate formation of 
Pr 2 03 . The disturbing influence of impurities 
on the composition of this oxide led to the study 
of & volumetric oxalate method for praseodymium, 
which is independent of valence changes, and this 
method is advised for the determination of the 
element in slightly contaminated material. 

The titration of hydrofluoric and hydrofluo - 
silicic acids in the presence of each other: Paul 
H. M. P. Brinton, Landon A. Sarver and Ar- 
thur E. Stofpel. The differential titration of 
mixtures of these two acids by sodium hydroxide, 
first in ice cold solution and then in hot solution, 
has been studied. Errors from the common meth- 
od of delivering the samples into platinum weigh- 
ing vessels from lead tubes have been found, 
and an improved method of handling the samples 
has been developed. The effect of silica in stan- 
dard alkali solutions on the apparent percentages 
of the two acids has been shown as a source of 
serious error, and a curve of correction factors 
for the silica content of alkali solutions, even 
those which are supposedly pure, has been estab- 
lished. 

The use of iodine pentoxide in volumetric gas 
analysis: C. R. Hoover and E. M. Boa To re- 
place or supplement the use of cuprous solutions 
in ordinary gas analysis, it has been found pos- 
sible to use iodine pentoxide on inert support- 
ing material covered by fuming sulfuric acid. 
The apparatus employed may be a double absorp- 
tion pipette for solid and liquid reagent to which 
a glass stopper has been fitted. The method of 
manipulation is similar to that employed in the 
determination of oxygen by means of solid phos- 
phorus. After oxidation in the iodine pentoxide 


pipette the resulting carbon dioxide is absorbed 
in a potassium hydroxide pipette. The removal of 
carbon monoxide by this method is more com. 
plete and rapid, and the capacity of the ma- 
terial is greater than is the case with cuprous 
solutions. In addition, colorimetric indication of 
the progress of the reaction is provided. Under 
the proper conditions, removal of carbon mon- 
oxide is not interfered with or complicated by 
the presence of other gases not previously re- 
moved during the usual operations of a complete 
gas analysis. 

The determination of iridium in platinum ab 
lays by the method of fusion with lead: Raleigh 
Gilchrist. The method, originally proposed by 
Deville and Stas, consists of fusion of the plati- 
num alloy with excess of lead, disintegration of 
the resulting button with nitric acid, followed 
by treatment with dilute aqua regia to separate 
the soluble lead-platinum alloy from the insolu- 
ble iridium. A critical study of this method 
was made, using synthetic alloys with iridium 
content from 0.1 to 20 per cent. Experiments 
were made to determine the minimum time re- 
quired for the fusion as well as the optimum tem- 
perature, the best proportion of lead, the error 
due to the solution of iridium by the aqua regia 
and the effect of the presence of rhodium, pal- 
ladium ruthenium and iron. 

The separation of radium and barium as chro- 
mates: L. M. Henderson and F. C. Kracek. 
The solubility of the chromates of calcium, stron- 
tium and barium decreases with the increasing 
atomic weights of these elements. Accordingly, 
radium chromate might be expected to be less 
soluble than barium chromate. Experiments were 
carried out to effect a separation of radium from 
barium by adding definite quantities of potas- 
sium chromate to solutions containing both of 
these elements and at the same time maintain- 
ing the volume and acidity of the solutions at 
such a value that only a small portion of the 
barium precipitated. It was found that approxi- 
mately twenty times as much radium was asso- 
ciated with one gram of barium in the precipi- 
tate as was associated with a gram of barium 
in the filtrate. This ratio was practically con- 
stant for varying fractions of barium precipi- 
tated. Under these conditions the ratio of radium 
per gram of barium in the precipitate to radium 
per gram of barium in the original solution varied 
with the quantity of barinra precipitated. It was 
found that if one fourth of the barium were pre- 
cipitated, the ratio of radium to barium in the 
precipitate was 3,5 times that in the original 
solution. 

Charles L. Parsons 
Secretary 
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PROBLEMS IN THE FIELD OF ANI- 
MAL NUTRITION 1 

Progress in the profession of animal produc- 
tion is obviously determined by our under- 
standing of the facts and principles upon 
which it is based. 

Having proceeded along lines of least resist- 
ance, for a certain time, limits to advancement 
are reached such that continued progress de- 
pends upon the solution of certain commanding 
or “key” problems. In the service of the pro- 
fession, and of the nation, the sub-committee on 
animal nutrition of the National Research Coun- 
cil wishes to call attention to some of these 
more important problems, with which we are in 
immediate contact. 

In so doing it is our hope that the problems 
will appeal to research workers in such ways as 
to result in extensive informal cooperation in 
their solution, simply through the choice of 
specific subjects for research within the general 
field as outlined. 

However desirable is close cooperation in re- 
search work there may be great practical dif- 
ficulties in providing for and in accomplishing 
such a relation. It seems practicable, however, 
at least to bring about a useful degree of corre- 
lation in research by inviting the choice of sub- 
jects for study from large projects having im- 
portance sufficient to commend them to experi- 
mentors and administrators in this field of en- 
deavor. 

We would indicate, therefore, the following 
problems and fields of research as worthy, in 
our opinion, of extensive and thoroughgoing 
study: 

I. A general program of research on foods 
of animal origin in relation to human nutrition 
and to agriculture. 

w II. Growth curves of farm animals. 

III. The establishment of a scientific basis 
for judging farm animals. 

1 By the sub-committee on animal nutrition, 
National Research Council. 
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IV. The estimation of metabolic nitrogen as 
a contribution to the perfection of feeding 
standards. 

V. Mineral requirements of farm animals. 

VI. Vitamin requirements of farm animals. 

VII. Diet and reproduction. 

I. A GENERAL. PROGRAM OP RESEARCH ON ANIMAL 
FOODS IN RELATION TO HUMAN NUTRITION 
AND TO AGRICULTURE 

Viewed in the largest and most general way, 
the human diet must contain a large proportion 
of cereal foods— for economic reasons. 

Cereal products, however, are far from com- 
plete foods. Consider, for instance, white flour 
and refined sugar — perfect foods of their sort, 
and permanently established in the diet. In 
themselves they are in no way harmful; in 
many ways and for many purposes they are 
unexcelled; but these and other cereal products 
are among the most deficient of foods in a num- 
ber of essential nutrients. In fact one of the 
most important dietary problems confronting 
civilized man to-day is that of restoring the 
balance of essential nutrients which has been 
disturbed by the prevailing use of cereal 
products. 

Since human beings will always consume 
large amounts of cereal foods, a factor of sur- 
passing importance is that portion of the diet 
which supplies the essential nutrients in which 
they (the cereal foods) are deficient. 

The classes of foods best qualified to supply 
these deficiencies are especially the animal 
foods, meats, milk and eggs, but also fruits, 
nuts and vegetables. 

The costs of production of foods of vegetable 
origin, in terms of land and labor, may be 
grouped together, as of similar magnitude. 

The costs of production of the highly desira- 
ble foods of animal origin are very much 
greater; so that, in times of economic stress, 
and as increase of population gradually over- 
takes the possible food supply, the terms upon 
which animal foods may be had becomes a mat- 
ter of very great and of increasing importance. 

While all animal foods are relatively expen- 
sive they differ much in land and labor costs, 
and also in nutritive values, dietetic uses and 
general economic significance, through relation 
not only to land and labor, but also to trans- 


portation, marketing, dropping systems and fer- 
tility of the soil. 

The objects of this project ax'© (1) to deter- 
mine the proper place of animal foods, as a 
group, in the human diet; (2) to establish the 
facts as to the specific nutritive and dietetic 
functions of meat, milk and eggs; and (3) to 
show the position and relationships of the sev- 
eral types of animal food production in the 
national system of agriculture. 

With these points in mind we propose the 
following outline for an extensive program of 
researches on food of animal origin. 

OUTLINE OF RESEARCH 

(1) Human nutrition: 

a. The place of animal foods in the diet, in 
infancy, childhood, maturity, reproduction, 
senescence, sickness, labor, war and sedentary 
life; limits of dietetic interchangeability of ani- 
mal foods. 

This group of problems in practical human 
dietetics has always been, and always will be. 
We have reached an age, however, in which 
progress in their solution is possible at rates 
vastly greater than in any earlier era; and these 
great problems must be kept constantly before 
research men in order that no opportunity may 
be overlooked for contributing to their solution 
through the undertaking of definite projects of 
properly limited scope. 

The necessary backgrounds for such re- 
searches, in the way of laboratories, groups of 
competent investigators, and institutions of 
various sorts providing satisfactory groups of 
experimental subjects, are not uncommon; but 
men who are able and interested to organize 
and to conduct such investigations, and who 
can command the necessary human cooperation, 
are rare. The more honor then to him who 
succeeds in this most important field of service. 

b. Nutritive values of animal foods as sup- 
plementary to other components of mixed diets. 

The superiority of animal foods, for supple- 
mentary purposes, varies much With the natural 
food-habit of the kind of animal under obser- 
vation. It is especially prominent with poultry. 
It is not so with herbivora. The desirability 
of experimenting with human beings directly, 
before drawing final conclusions, is obvious. 

o. Nutritive values of constituent compounds, 
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especially the proteins, of foods of animal ori- 
gin. 

The investigation of this group of prob- 
lems, in the laboratory, with small animals as 
subjects, will throw much light, by inference, 
upon problems of human nutrition, and will 
afford valuable guidance in the planning of 
experiments with human beings as subjects. 

dL Healtbfulness of animal foods, as affected 
by contamination and infection. 

More definite information is needed as to the 
viability of the pathogenic organisms which may 
be carried by foods of animal origin, as affected 
by the various methods of preparation and use. 

e . Composition of animal foods — amino 
acids, non-amino nitrogen, fats, phosphatide, 
inorganic compounds, vitamins ; methods of 
separation and purification of constituent com- 
pounds. 

Immediate interest would attach to further 
determinations of the presence of vitamins in 
various meats and to the iron contents of the 
same. 

(2) Agriculture: 

The ever-increasing congestion of population 
upon the earth renders increasingly important 
the realization by every man of the nature of 
his dependence upon agriculture, and of the 
nature of the complicated agricultural situation 
upon which he depends. 

A series of researches on the subjects here 
suggested, and the promulgation ef the facts 
derived and assembled, must have a most salu- 
tary effect, not only as a stabilizing influence 
with the man in the street, but particularly 
through broadening the understanding of some 
of the leaders among men, who are "educated 
beyond their information.” 

This outline is intended to call attention to 
the fundamental and essential relations of one 
kind of animal food production to another, and 
of animal food production, in general, to agri- 
culture. 

a. Physiological economy of production of 
animal foods, considering the entire life of the 
animal and the entire business of production. 

b. Relative draft upon or contribution to soil 
fertility of various systems of animal food pro- 
duction. 

c. Relative proportions of feeds used in 
various systems of animal food production 
which are usable by human beings. 


d. The utilization of manufactory by-prod- 
ucts, farm wastes and unmarketable forage in 
various systems of animal food production. 

e. Systems of animal food production as 
means of saving cost of transportation of feed. 

/. Relative costs of transportation and mar- 
keting of various animal foods. 

g . Production per acre of land, in various 
systems of animal food production. 

h. Relative labor requirements of various 
systems of animal food production. 

t. Relation of systems of animal food pro- 
duction to cropping systems. 

II. THE GROWTH CURVES OF FARM ANIMALS 

Throughout our research work in the feeding 
of animals the results would gain much in value 
and significance if it were possible to compare 
them with normal standards. 

The development of the vitamin hypothesis, 
and of the modem doctrine of protein metabo- 
lism have been greatly facilitated by the es- 
tablishment of normal standards, in the shape 
of growth curves, for the experimental animals 
used. 

Similar normal curves of growth should be 
determined for all breeds and types of animals 
of economic value. 

These will be of especial service as means of 
comparison in making graphic representation of 
the results of studies of breeds, individuality, 
rations and supplements, in relation to growth, 
lactation or other performance. 

III. THE ESTABLISHMENT OF A SCIENTIFIC BASIS 
FOR JUDGING FARM ANIMALS 

Our present standards of livestock selection 
rest upon the cumulative experience of many 
centuries of livestock breeding, the practical 
judgments of the markets for animal products, 
and the conventional specifications of the breed 
associations. 

To only a slight extent do these standards 
rest at present upon results of systematic and 
orderly studies by the methods of science. 

In our opinion the subject of livestock judg- 
ing is of such practical value and has such 
appeal to the interest of the student that it 
can not be spared from the college curriculum ; 
but it is also our opinion that it can not con- 
tinue indefinitely to hold its own on the present 
basis. 

A scientific foundation should be established 
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for livestock judging, based upon a critical 
study of the entire subject from the standpoints 
of the anatomy and physiology of the animal, 
and also upon the determination of the correla- 
tions existing between the measurable propor- 
tions and functions of animals, by the methods 
of biometric research. 

The following specific problems for investiga- 
tion are suggested as illustrating the point of 
view expressed : 

1. A study of factors which influence the 
apparent spring of ribs, 

2. Conditions of the eyes of animals, and 
what they indicate. 

3. Qualities of hair and hide of animals, and 
what they indicate. 

4. Indications of conditions as to texture of 
flesh of meat animals. 

5. Indications of conditions as to density of 
skeletal structure. 

6. The development of heart and lungs as 
compared with the development of the alimen- 
tary tract, in relation to constitutional vigor 
and to capacity for early maturity. 

7. Indications of relative development of 
muscle, fat and bone. 

8. Breadth of chest— what determines it and 
what it signifies. 

9. Relation of heart-girth to development of 
lungs. 

10. Proportions of the skull and what they 
indicate. 

11. Conditions of development of the verte- 
bral column and what they indicate. 

12. The anatomy, histology and physiology of 
the unsoundnesses of horses. 

13. Conditions as to development and posi- 
tion of mammary veins and what they signify. 

IV. THE ESTIMATION OF METABOLIC NITROGEN 

As a temporary expedient, pending the com- 
pletion of more nearly perfect feeding stand- 
ards — a very important improvement of the 
Modified Wolff-Lehmann standards would re- 
sult from reducing them to a basis of “refined 
digestible nutrients”— truly digestible crude 
protein (corrected for metabolic nitrogen) and 
truly digestible non-nitrogenous nutriment (cor- 
rected for fermentation losses in methane and 
carbon dioxide). 

One of the prerequisites of this improvement 
is the determination of the amount of meta- 


bolic nitrogen in the feces. Thera is no known 
method for estimating metabolic nitrogen with 
anything approaching scientific accuracy, but 
we suggest a method of approach to tins prob- 
lem which seems to us worthy of consideration. 

Choose several proteins, which, presumably, 
are completely digestible. In nitrogen balance 
experiments add each of these proteins, in grad- 
uated amounts, in a series of experimental pe- 
riods, to otherwise nitrogen-free basal rations. 
That kind of protein which, when thus varied 
in amount, does not cause the total feces nitro- 
gen to vary, we would rate as completely digest- 
ible; and the total feces nitrogen in these 
periods would be considered as of metabolic 
origin. 

Having thus determined the amount of the 
metabolic nitrogen, then determine, by further 
experimentation, the relation of the metabolic 
nitrogen outgo to the live weight, or to the sur- 
face area of the animal, or to whatever other 
readily determinable factor it may be found to 
vary with, thus making possible the computa- 
tion, by difference, of the indigestible and the 
truly digestible protein. 

It is believed that this will give more nearly 
true figures for metabolic nitrogen than will 
those representing the total nitrogen of the 
feces from a nitrogen-free ration, since the 
presence of a normal proportion of protein in 
the ration will be conducive to the growth of 
a normal bacterial flora in the alimentary 
tract, these bacteria, presumably, contributing 
an important fraction to the indigestible pro- 
tein of the feces. 

V. MINERAL REQUIREMENTS 07 FARM ANIMALS 

An important problem in this field is to de- 
termine, by carefully controlled, long-time feed- 
ing experiments with dairy cattle, under con- 
ditions of practice, the effect of differences of 
intake of mineral nutrients, especially as con- 
tained in leguminous as compared with gramin- 
eous roughage, and in mineral supplements, 
on growth and productive efficiency. 

In order to obtain reliable determinations of 
final effects the observations should be carried 
through the entire period of growth and pro- 
duction, with a considerable number of indi- 
viduals. 

VI. VITAMIN REQUIREMENTS OF FARM ANIMALS 

The knowledge of the vitamins should, be ex- 
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tended as far as possible into the field of animal 
production. 

Poultry furnish excellent material for vita- 
min studies; swine are also conveniently usable; 
and there is some evidence that a vitamin in 
forage is intimately related to the utilization of 
mineral nutrients by ruminants. 

The effects of feeds, and of methods of pro- 
duction of feeds, on the vitamin content of the 
milk and the tissues and organs of animals 
should also be investigated. 

VII. DIET AND REPRODUCTION 

Evidence is gradually accumulating which 
suggests that diet is a factor of greater im- 
portance than has been understood in relation 
to reproduction in farm animals. While it ap- 
pears that mineral nutrients and vitamins may 
contribute to the specific effects of feeds, in this 
relation, we do not have evidence to indicate 
that these effects are due to these two factors 
alone. 

Poultry, swine and cattle are conveniently 
usable for the investigation of this problem, and 
there are indications that the general system of 
farming, as determining the feeds available, 
contributes in important ways to efficiency of 
reproduction in livestock. Bo important a sit- 
uation must challenge the researcher in the 
field of animal production. 

IN CONCLUSION 

The members of this sub-committee, individ- 
ually, and the sub-committee, as such, have 
given especial attention to methods of exper- 
imentation in animal nutrition. The sub-com- 
mittee offers its cooperation to any who may 
desire it, in the making of detailed plans for 
investigations in any of the fields suggested. 

Sub-committee on Animal Nutrition. 

E. B, Forbes, Chairman . 

State College, Penna. 

H. S. Grindley, 

Urbafia, TIL 

F. B. Morrison, 

Madison, Wis. 

C. H. Eekles, 

University Farm, 

St. Paul, Minn. 

C. B. Moulton, 

509 S. Wabash Ave., 
Chicago, 111. 


THE CONFIRMATION OF THE EIN- 
STEIN PREDICTION 1 

In the year 1916 Professor Einstein extended 
bis theory of relativity to include gravitation* 
Einstein expresses the law of gravitation in a 
form very different from Newton’s inverse 
square of the distance. But in nearly all appli- 
cations to the movements of the heavenly bodies 
the two laws give identical results. Had it not 
been so, the new theory could not have been 
right, for Newton’s law is able to predict the 
movements of the sun, moon and planets with 
the utmost precision. But Einstein pointed out 
three refined observations in which his law 
differed from Newton’s. The first of these is a 
small rotation of the orbit of the planet Mer- 
cury, discovered by Leverrier and, in spite of 
many attempts, was not satisfactorily ex- 
plained. Einstein’s law agreed with the obser- 
vations and accounted for a small divergence 
from Newton’s law. This remarkable achieve- 
ment aroused the interest of astronomers in the 
new theory* 

Einstein pointed out that not only matter, but 
also light was subject to gravitation. A ray 
of light which in ite journey to the earth passes 
near the sun will have its path appreciably 
bent. If a photograph could be taken showing 
the stars surrounding the sun, these would be 
in slightly different relative positions from 
those they occupy in a photograph taken when 
the sun is in another part of the sky. Owing 
to the great light of the sun such a photograph 
can only be taken during a total solar eclipse. 
It was pointed out by Einstein that with New- 
ton’s law also the light passing near the sun 
would be deflected, but only to half the extent 
predicted by the generalized theory of relativity. 

Two British expeditions went out in 1919 
to observe the eclipse of May, Professor Ed- 
dington and Mr. Cottingham to Principe on the 
West Coast of Africa, and Dr. Crommelin and 
Mr. Davidson from Greenwich to North Brazil 
There were three possibilities. Would the light 
be deflected at all, or by the amount Einstein’s 
law required, or by half this amount? The ob- 
servations are not easy, because the quantity 
to be observed is very small A star on the 
photographic plate is a small dot, and the dis- 
placements to be expected only amounted to 

1 Prom the London Times. 



quantities ranging from erne third to one tenth 
of the diameter of one of these small dots* The 
observers in Brazil had extremely good weather 
and the expedition was a brilliant success. The 
observers felt that there was no ambiguity about 
the result. Einstein’s prediction was verified. 
The observers in Africa were not fortunate in 
the weather, but obtained photographs show- 
ing a few stars, and they confirmed the results 
found in Brazil. 

An account of the expedition was given to the 
Royal Society in November, 1919, and copies 
of some of the photographs taken in Brazil were 
circulated to representative astronomers. Gener- 
ally speaking, those astronomers who were used 
to refined stellar photography agreed that the 
British astronomers had verified Einstein’s pre- 
diction beyond any reasonable doubt. A cer- 
tain number remained unconvinced and it was 
generally considered that in a matter of such 
great scientific importance further verification 
was desirable. Accordingly arrangements were 
made for the observation of the total solar 
eclipse of September, 1922. The British expedi- 
tion to Christmas Island, Mr. Jones and Mr. 
Melotte from Greenwich, had the disappointing 
experience of a cloudy day. The American and 
Australian parties had better fortune. The 
photographs taken by the Australian astrono- 
mers have not yet been measured. The results 
of the Canadian party were recently received 
in this country from Professor Chant of 
Toronto and as far as they go confirm* Einstein’s 
law. 

The best equipped of the parties was that 
from the Lick Observatory, consisting of Pro- 
fessor Campbell, Professor Trumpler and a 
number of other astronomers, who occupied a 
somewhat inaccessible spot on the northwest 
coast of Australia. Happily, the enthusiasm, 
time, labor and money devoted to this expedi- 
tion have been rewarded. I received a cable 
message yesterday from Professor Campbell 
saying that they had completed the comparison 
of three photographs taken during the eclipse 
with three which had been previously taken of 
the same part of the sky. They find for the 
amount of displacement of a ray of light which 
would just graze the sun values from 1.86 sec- 
onds of arc to 1*59 with a mean value 1.74 


seconds, agreeing exactly with Einstein’s pre- 
diction. 

The astronomers of the Lick Observatory are 
convinced that Einstein’s law has been verified 
sufficiently and propose to devote themselves to 
other problems at the next eclipse. It is very 
satisfactory to have a complete agreement on 
the second of Einstein’s crucial tests. It can 
hardly be doubted that Einstein’s law of gravi- 
tation is correct, whatever difficulties may be 
found with other parts of his theory of rela- 
tivity. 

Fbank Dyson 

As tbo homes Royal 


The confirmation by President Campbell 
(for in addition to remaining the Director of 
the Lick Observatory he is now president of 
California University, to which the observatory 
is attached) of the Einstein prediction may be 
fairly said to settle this important matter. 
This does not, however, mean that our English 
observers, who obtained a similar result four 
years ago, had themselves any lingering doubts, 
but they knew that in any kind of scientific 
work it is only too easy to arrive at conflicting 
results, and when this situation arises the 
experiments or observations must be continued 
and varied until the source of conflict is de- 
tected and removed, so that all the Anal results 
are accordant. 

For laboratory experiments such repetition 
involves little more than industry, for the 
opportunities are unrestricted; but when the 
only opportunity for making a test happens to 
be the rare occasion of a total eclipse of the sun 
the matter assumes a very different aspect. 
Each experiment involves a costly expedition 
to some distant part of the world for which 
funds may be hard to find; it also may involve 
discomfort and may end in disappointment. 
The American observers camped for a month 
in an unattractive part of the Australian des- 
ert, but were fortunate in their weather; our 
English observers spent six months on Christ- 
mas Island, only to have a cloudy day at the 
last. In addition to such drawbacks it was 
known that each successive eclipse was, for 
years to come, a less favorable opportunity for 
making the Einstein test than the one before. 
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The best of all was that of 1919, and to the As- 
tronomer Royal belongs the credit of drawing 
attention to its specially favorable character 
during the blackest time of the war, when the 
prospects of utilizing it seemed very remote. 
Fortunately this dismal outlook did not prevent 
preparations from being made which enabled 
the English observers to take full advantage of 
the opportunity which the Armistice enabled 
them to grasp, with the well-known result 
which startled the world. 

It was, however, such an amazing surprise 
that demand for confirmation was in every 
way reasonable and accordingly parties from 
Australia, Canada, England, Germany and the 
United States all prepared to observe the 
eclipse of last year. There were undoubtedly 
those who thought the English observers had 
made a mistake in 1919 and who wished to 
test the matter for themselves. I think it may 
not unfairly be said that President Campbell 
was on the skeptical side, which makes his 
present testimony the more valuable. Had 
conflicting results been obtained there would 
be no alternative but to go on repeating the 
tests. There is an eclipse this autumn visible 
in the United States, for which some prepara- 
tions have already been made, though probably 
they will now be abandoned. But each suc- 
cessive opportunity, as already stated, offered 
less than the one before: 1922 was not so 
good as 1919; 1923 not so good as 1922; 
others in the future so far as they have been 
scrutinized less favorable still, so that the an- 
nouncement of a discrepancy which must be 
tracked to its source with continually diminish- 
ing chances of tracking it would have been a 
little disheartening. 

The telegram to the Astronomer Royal is 
thus doubly welcome : not only is there natural 
satisfaction at the accordance of entirely in- 
dependent testimony on an important matter, 
but there is also relief from the threat of an 
arduous campaign, which even conld^nce in 
ultimate victory could not altogether com- 
pensate. The faces at the meeting of the Royal 
Astronomical Society yesterday were percept- 
ibly brighter than usual. 

H. H. Tuhneb 

University Obseevatoby, 

OxroED 


THE AMERICAN ASSOCIATION FOR 
THE ADVANCEMENT OF SCIENCE 

SPRING MEETING OF THE EXECUTIVE COM- 
MITTEE OF THE COUNCIL 

The regular spring meeting of the Executive 
Committee of the Council of the Association 
occurred at the Cosmos Club in Washington on 
April 22. The following members were pres- 
ent: J. McKeen Cattell, H. L. Fairchild, W. J. 
Humphreys, B. E. Livingston, D. T. MacDou- 
gal, Herbert Osborn, Charles D. Walcott, 
Henry B. Ward. Dr. Simon Flexner and Dr. 
A. A. Noyes were unable to attend. President 
Walcott was in the chair during the first part 
of the meeting, but was obliged to leave before 
all the business was completed. Dr. H. L. 
Fairchild took the chair after Doctor Walcott’s 
departure. The following items of business 
were transacted: 

1. The minutes of the last meeting of the 
Committee and the minutes of proceedings car- 
ried out by mail ballots in the interim since 
the last meeting had been previously circulated 
to the members and were accepted without be- 
ing read. 

2. The permanent secretary presented his 
semi-annual report, which will be summarized 
elsewhere in Science. 

3. The general secretary reported that the 
committee on Photosynthesis, authorized at the 
Boston meeting, has been organized with the 
following members: D. T. MacDougal, chair- 
man; S. E. Sheppard, secretary; W. G. Abbott; 
F. G, Cottrell; Moses Gomberg; W. J. Hum- 
phreys; E. E- Slosson; H. A. Spoehr. This 
committee hopes to act as a focus for bringing 
together ideas and suggestions that may lead to 
substantial progress in our knowledge of photo- 
synthesis and it hopes to serve by facilitating 
cooperation among research workers in this 
field. (See Science for May 4, page 522.) 

4. The general secretary reported that he 
had conferred with the secretary of the Pacific 
Division with regard to the preparations and 
plans for the approaching Los Angeles meeting 
and that the preliminary work for the meeting 
is progressing very satisfactorily. It was noted 
that the Los Angeles meeting will be of special 
interest on account of program features deal- 
ing with the solar eclipse that will have oc- 
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eurred just preceding the meeting. Many noted 
astronomers will be present and will take part 
in the program. 

5. It was voted that, because of the serious 
illness of Dr. R. S. Woodward, on account of 
which the executive committee expressed its 
deep concern, the permanent secretary is au- 
thorised to disburse from the funds of his office 
any payments that would ordinarily be made by 
the treasurer, it being understood that the per- 
manent secretary’s office is to be subsequently 
reimbursed for such disbursements. 

6. The members of the section committee for 
Section N, nominated by the committee, were 
elected. The new members of the section com- 
mittee are as follows : Joseph Leidy, Jr. (retir- 
ing at the end of the annual meeting of De- 
cember, 1926), 1319 Locust Street, Philadel- 
phia, Pennsylvania; R. G. Hoskins (retiring at 
the end of the annual meeting of December, 
1926), 710 N. Park Street, Columbus, Ohio. 

7. The executive committee confirmed the 
election of Dr. Louis T. More, of the Univer- 
sity of Cincinnati, as chairman of the local 
committee for the third Cincinnati meeting and 
expressed its appreciation of the very satisfac- 
tory progress that has already been made by 
Dr. More and other Cincinnati members in 
preparing for the next annual meeting. 

8. Dr. W. W. Campbell, director of the Lick 
Observatory and president-elect of the Univer- 
sity of California, was nominated to Science 
Service as one of the trustees of Science Ser- 
vice from the A. A. A. S., to succeed Dr. 
George T. Moore, whose term has expired. 

9. Forty-nine fellows were elected on regu- 
lar nominations, these being distributed among 
the sections as follows: B, 2; D, 27; E, 1; F, 6; 
G, 6; M, 1; N, 3; 0, 4. The executive commit- 
tee instructed the permanent secretary to make 
arrangements for bringing fellowship elections 
in the association up to date as soon as may be, 
if possible before the seventy-fifth anniversary 
meeting at Cincinnati next December. 

10. Dr. Fairchild presented to the Asso- 
ciation a photograph taken at the Rochester 
meeting in August, 1892, and showing portraits 
of Joseph LeConte (then president of the asso- 
ciation), F. W. Putnam (permanent secretary) 
and H. L. Fairchild (loe&l secretary for the 
Rochester meeting). This photograph was ac- 


cepted with thanks by the executive committee 
and the permanent secretary was instructed to 
preserve it with the collection of photographs 
now in his hands. 

11. The executive committee considered 
briefly the relations between the A. A. A. S. 
and the Union of American Biological Societies 
and reaffirmed its desire to do everything fea- 
sible to further the work of the Union. The 
appointments of the following representatives 
of the Association in the council of the Union 
were confirmed : 

Representing A. A. A. 6. as a whole: 

Burton E. Livingston ; 

Henry B. Ward. 

Representing Section F: 

Herbert Osborn. 

Representing Section G: 

0. O. Appleman. 

Representing Section N: 

0. A. Kofoid. 

Representing Section 0: 

R. W. Thatcher. 

12. It was voted that the committee of bib- 
liography of science be continued. The res- 
ignation of the chairman (Dr. C. B. Davenport) 
was accepted. The executive committee ex- 
pressed its gratification that the original work 
of Dr. Davenport and his committee has 
borne fruit in the present arrangements by 
which the Concilium Biblographicum is being 
continued and made still more efficient under 
the auspices of the National Research Council 
and the Rockefeller Foundation. Dr. B. E. Liv- 
ingston was named as chairman of the Commit- 
tee on Bibliography and the committee was 
asked to make still further recommendations 
for the continued improvement of bibliographic 
and abstracting service in the field of science. 

13. The executive committee considered a 
communication from Dr. C. B. Davenport re- 
garding the plans for the National Union List 
of Serials, now being undertaken by Mr. H. M. 
Lydenberg, reference librarian of the New 
York Pnblic Library, and the H. W. Wilson 
Company. The committee regards the prepa- 
ration of such a list as very important and 
feels that a list of this kind for scientific pe- 
riodicals is very greatly needed and will greatly 
facilitate scientific research* 

14. The attitude of the American Association 
with regard to the problem of Pueblo Indian 
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lands, expressed in principle by action of the 
council at the fourth Boston meeting, was re- 
affirmed and a resolution was adopted giving 
formal statement to that attitude. The resolu- 
tion will appear in Science. 

15. It was voted that the Association wishes 
to aid in every feasible way the constructive 
work of the American Engineering Standards 
Committee, in its efforts to secure standardiza- 
tion of mathematical and physical symbols 
and abbreviations. The question as to whether 
the association should become a formal sponsor 
for a joint committee on symbols and abbrevia- 
tions was referred to the association's special 
committee on this subject, with the request that 
the last-named committee make recommenda- 
tions to the executive committee. The special 
committee consists of the following members: 
Henry Norris Russell, chairman; Augustus 
Trowbridge; E. W. Washburn. 

16. A report was received on the work ac- 
complished bv the special committee on the de- 
velopment of geological features in city parks 
and the executive committee approved of the 
plan adopted by the special committee. The 
committee consists of the following members: 
W. M. Davis, chairman; E. S. Moore; Charles 
D. Walcott. A circular letter will soon be sent 
by the special committee to every American 
geologist, asking them to further his project 
to increase the educational value of city parks 
by bringing geological features to the attention 
and understanding of the public. For each of 
a number of cities a prominent geologist will 
be asked to act as local chairman for this 
movement, to call a meeting of geologists and 
other interested persons, which may take the 
needed steps toward accomplishing the end in 
view. All members of the Association are asked 
to lend their aid. 

17. The executive committee considered a 
communication from Dr. C. R. Scholl, president 
of the Historical Society of Berks County, 
Pennsylvania, describing plans for the erection 
of a tablet memorial to Spencer Fullerton 
Baird, to be erected in Reading, Pa., on the 
site of his birthplace and voted its hearty 
approval of these plans. 

18. The executive committee approved the 
action of Section E, as expressed in a memo- 
randum prepared by a special committee of 


Section E at the recent Boston meeting, urging 
the establishment of the office of state geologist 
iu Massachusetts, or of a state geological sur- 
vey. 

19. A communication was read from Dr. E. 
W. Washburn, pointing out the need of finan- 
cial support for the Annual Tables of data of 
physics, chemistry and technology, compiled 
under the auspices of the International Union 
of Pure and Applied Chemistry, of the Inter- 
national Research Council, and the executive 
committee instructed the permanent secretary 
to inquire of the committee on grants whether 
or not it might be possible to make a grant 
from the grants funds of the association toward 
the financial support of the Annual Tables. If 
such a grant is possible, it might be made with 
the idea of its being continued in future years. 
The committee voted that, if the committee on 
grants is not able this year to take action in 
support of this project, the permanent secretary 
is authorized to make from his current funds 
and for the present year only a contribution 
of not over $200 for the support of the Annual 
Tables. 

20. Dr. W. J. Humphreys made a progress 
report for the special committee on science 
reviews, established at the recent Boston meet- 
ing. The report was accepted and the special 
committee was asked to continue its study of 
ways and means for inaugurating improved fa- 
cilities for the preparation and publication of 
critical reviews of scientific books. The com- 
mittee consists of the following members: W. 
J. Humphreys, chairman; J. McKeen Cattell; 
D. T. MacDougal; Raymond Pearl, Robert B. 
Sosman. 

21. A progress report was accepted from the 
permanent secretary, regarding the project of 
securing the organization of the philological 
sciences in the American Association for the 
Advancement of Science. Professor W. A. Old- 
father, professor of classics in the University 
of Illinois, has accepted the chairmanship of 
the special committee on the organization of 
philological sciences in the A. A. A. S., this 
committee having been authorized at the recent 
Boston meeting. Professor Mark H. Liddell, 
professor of English at Purdue University, is 
secretary of the special committee. A leaflet 
signed by seven leading American philologists 
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has been prepared and will soon be sent out to 
all who may be interested* A letter signed by 
the permanent seeretary and Professor Liddell 
is to accompany the leaflet. 

22. The Potato Association of America was 
elected to be an associated society of the Ameri- 
can Association for the Advancement of 
Science. 

23. The executive committee expressed its 
gratification with respect to the fact that Re- 
tiring President McMurrich will be able to 
represent the Association at the Liverpool meet- 
ing of the British Association for the Advance- 
ment of Science. It was recommended that two 
other representatives be appointed, this matter 
being left in the hands of the president. 

24. The executive committee considered the 
difficulty encountered in securing good attend- 
ance at Council sessions after the first day of 
the Council meeting (on account of conflicts 
with section and society sessions). To avoid 
this difficulty as much as possible the perma- 
nent secretary was instructed to inform the 
members of the Council that the main session 
of the Council will occur on the afternoon of 
the first day of the annual meeting, calling at- 
tention to the fact that there will be few or no 
conflicts at that time and also to inform them 
that Council sessions on the following days will 
be called promptly at 9:00 and adjourned 
promptly at 9:45. The permanent secretary 
was also instructed to arrange for promptness 
in calling and adjourning the Council sessions. 

25. The executive committee voted that it is 
desirable to hold at least one special joint ses- 
sion at the approaching Cincinnati meeting, 
to be devoted to the history of the association 
and of American science during the last sev- 
enty-five years. It was suggested that this 
might well be an evening session with a lec- 
ture on this subject to be given by some prom- 
inent man of science. Further details in this 
regard were left in the hands of a special com- 
mittee, with power, consisting of J. McKeen 
Cattell, chairman, L. 0. Howard, B. E. Liv- 
ingston. 

26. The executive committee expressed its 
gratification at the arrangement of the Society 
of Sigma Xi, by which Dr. W. R. Whitney, of 
the General Electric Company, is to give the 
second annual Sigma Xi lecture, under the joint 
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auspices of the Society of Sigma Xi and the 
A, A. A. S., at the third Cincinnati meeting. 
This lecture is to be given on the evening of the 
second day of the meeting , Friday, December 
28, 1923. 

27. The possibility of securing more extended 
publicity for the annual meeting by the use of 
a gummed label or poster, by special printing 
on the envelopes used in correspondence during 
the autumn, or by other means, was considered 
briefly and the permanent secretary was in- 
structed to study this matter and proceed ac- 
cording to his judgment The permanent see- 
retary will be glad to receive suggestions from 
the members in this connection. 

28. On account of financial and other condi- 
tions in the South and with the approval of 
Dr. A. P. Bourland, secretary of the Southern 
Education Society, it was voted that affiliation 
of the Southern Education Society be discon- 
tinued. 

29. The request from the treasurer of the Ohio 
Academy of Science that the Washington office 
collect all academy dues of academy members 
who are members of the American Association 
for the Advancement of Science was consid- 
ered and the permanent secretary was in- 
structed to carry out this suggestion for the 
Ohio Academy and also for the North Carolina 
Academy, for one year, and to report as to its 
feasibility. 

Burton E. Livingston 
Permanent Secretary 

SCIENTIFIC EVENTS 

THE BRITISH METEOROLOGICAL OFFICE 1 

The annual report of the Meteorological 
Committee to the Air Council for the year end- 
ed March 31, 1922, has recently been issued. 
It is the sixty-seventh year of the Meteorologi- 
cal Office and the second report submitted to the 
Air Council instead of to the Treasury as for- 
merly. The meteorological service now com- 
prises many meteorological organizations which 
in past years have been carried on separately 
and independently. In all, the total staff aimed 
at to complete the organization is 375. Re- 
trenchments undertaken, however, by all gov- 
ernment departments have led to some modified 

l From Mature. 
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programs for the meteorological service and re- 
ductions in the staff have taken place instead of 
the wished -for augmentation* The total whole- 
time staff of the Meteorological Office and its 
out-stations has changed during the year from 
266 to 261. The year has seen a great increase 
in the interest of seamen in weather informa- 
tion and the report mentions that it is greatly 
to be regretted that this increased interest 
should coincide with conditions which have 
made it imperative to reduce rather than to ex- 
tend the activities of the Marine Division. Data 
now being received are gradually getting back 
to pre-war conditions, when it was equally felt 
that excessive observations were costly. For 
forecasting work the report states that, al- 
though certain messages are still received by 
cable, almost all European countries have now 
adopted the use of wireless telegraphy and it 
is growing evident that it will shortly be pos- 
sible to dispense with exchange of messages by 
cable. Much information is given relative to 
aviation and the upper air, new developments 
entailing much organization. The British B&in- 
fall Organization is now controlled by the Me- 
teorological Office and among many other 
branches of work may be mentioned atmos- 
pheric pollution and the oversight of attached 
and subsidiary observatories. 

THE “ZOOLOGICAL RECORD” 

Mb. P. Chalmers Mitchell, of the Zoolog- 
ical Society of London, writes to the London 
Timas under date of April 21, as follows: 

May I say that the council of the Zoological 
Society will much regret if the Zoological Record, 
which it has supported with increasing financial 
difficulty for many years, has to be dropped? 
But the annual loss on the issues is over £3,100, 
and is likely to increase as the output of zoolog* 
Seal research increases. 

Bibliographical work, although necessary for 
all branches of zoology, is of less immediate con- 
cern to a society whose primary function is the 
care and study of Jiving animals than to muse- 
ums, general laboratories, universities and the 
various institutions dealing with medical zoology, 
parasitology, economic entomology and so forth. 
Last year the council, in its annual report and in 
circulars addressed to zoologists and zoological 
institutions throughout the world, explained the 
financial position, and stated that unless those to 
whom the Record was “invaluable’ 1 showed theiT 


appreciation of it by subscribing for a sufficient 
number of copies, the society could no longer 
undertake the publication. The response was un- 
satisfactory, and the council has accordingly taken 
the inevitable step of making it known that the 
Record will be discontinued unless substantial 
help is forthcoming. But it is so anxious to give 
those to whom the Record is necessary full op- 
portunity of coming to its support, that it has 
undertaken to proceed with the compilation so 
that no time may be lost. 

I fear that the suggestion of your correspond- 
ent, Mr, Stanley Kemp, in to-day’s issue is not 
helpful; because of the drain of the Accord on 
our resources we have already been compelled to 
suspend the publication of our “Transactions,” 
and to postpone other scientific work of imme- 
diate interest to us; we are certainly not going 
to suspend the issue of our “Scientific Proceed- 
ings,” which have appeared continuously since 
1829, in order to carry out bibliographical work 
for other institutions. On the other hand, we are 
ready to continue the Record , and to regard a 
loss of £500 a year as part of our contribution to 
the common good of zoological science, if other 
institutions guarantee us against further loss. 

A NEW CHEMICAL LABORATORY FOR 
HARVARD UNIVERSITY 

Immediate measures for raising funds for a 
new chemical laboratory at Harvard University 
are imperative, according to the report of a 
committee of graduates appointed by Langdon 
P. Marvin, *98, president of the Associated 
Harvard Clubs, to consider the needs of the de- 
partment of chemistry. 

Stating emphatically that the present phys- 
ical dilapidation of Boylston Hal), the main 
Harvard chemical laboratory, is “almost beyond 
belief” and that thirty-three years ago it was al- 
ready considered antiquated, the committee as- 
serts that even if this building is extensively 
repaired, “the only result achieved will be a 
third-class laboratory that has accommodations 
for about one-half the number of students that 
will be forced to work in it. It would be ut- 
terly impossible to provide for normal growth 
by such means,” 

Every graduate who has a son going to Har- 
vard should visit Bovls ton Hall and see where he 
will have to work [reports the committee]. 
What can be said for the professors who have 
to do the teaching? Simply that devotion to the 
university and their belief in its future has kept 
them at their posts. Every one of them could 
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step out la to better positions* In theoretical 
chemistry the Harvard staff have no superior* in 
America to-day. It is manifestly difficult, how- 
ever, to hold a faculty together when such sacri- 
fices are demanded, and new professors from the 
outside are not attracted to Harvard, which is 
not a healthy condition for any faculty to be in. 
How long then must chemistry at Harvard be 
confined to the narrow, unsuitable, inadequate 
bounds that restrict and distort its growth? 

The present inadequate provision for the study 
of chemistry is not a matter that concerns only 
the Division of Chemistry when so large a pro- 
portion as thirty -five to forty -five per cent, of the 
undergraduates is involved. The necessity of the 
occasion demands that every Harvard man and 
every friend of Harvard should at once become 
interested in this most vital need of the univer- 
sity. When the Associated Harvard Clubs and 
the alumni of Harvard really understand this 
deplorable and impossible condition of the Divi- 
sion of Chemistry, this committee believes that 
they will not rest until the situation is cured. 

The committee of Harvard graduates which 
made the report is headed by Edward Mal- 
linokrodt, Jr., of Saint Louis. The other mem- 
bers are Dr. William S. Thayer, of Baltimore; 
Professor Theodore W. Richards, of Cam- 
bridge; W. Cameron Forbes, of Westwood, 
Mass.; Martin H. Ittner, of Jersey City; 
Eugene DuPont, of Greenville, Del.; Eliot 
Wadsworth, of Washington; G. Cook Kimball, 
of Pittsburgh; Isaac P. Hazard, of Syracuse, 
and Elihu Thomson, of Swampscott, Mass* 

CONFERENCE ON WEIGHTS AND MEASURES 

The sixteenth annual conference on weights 
and measures will be held at the Bureau of 
Standards on May 21 to 24 inclusive. Invita- 
tions have been sent out to all state, municipal 
and other officials who are interested in weights 
and measures matters and judging by the re- 
plies received the conference will be unusually 
well attended. 

A tentative list of papers which will, be pre- 
sented has been prepared, the titles of some 
of which are as follows : “Fraudulent practices 
and how we eliminated them,” “The attitude of 
the Mid-west toward abolition of bushel 
weights,” “Temperature as a factor in the 
measurement of gasoline,” “Cooperation be- 
tween state and local officials,” “Divergence in 
bread labeling requirements,” “Bread weight 


regulation from the standpoint of the retail 
baker,” “The organization and conduct of city 
and county departments of weights and meas- 
ures,” “Problems arising in the supervision of 
public markets,” “Origin and destination 
weighing of coal in carload lots,” “Retail sales 
of coal and coke,” “A standard test method for 
milk bottles,” “Results of the Bureau’s investi- 
gation of the commercial filling of milk bot- 
tles,” “Commodity tolerances” and “Sale of 
service by weight or measure.” 

Among the reports of committees will be one 
on bread legislation and another on specifica- 
tions and tolerances for vehicle tanks and fab- 
ric measuring machines. 

The first morning of the conference will be 
devoted to the reports of delegates, while the 
second day will be “City and County Day,” its 
sessions being devoted entirely to the problems 
of city and county weights and measures offi- 
cials. 

In connection with the conference the usual 
exhibit of weighing and measuring appliances 
will be held in the Industrial Building of the 
Bureau and it is expected that a large number 
of firms will avail themselves of this oppor- 
tunity to set before weights and measures offi- 
cials the latest improvements in their products. 

THE FIRST DECADE OF THE ROCKEFELLER 
FOUNDATION 

The Rockefeller Foundation was chartered by 
special act of the New York State Legislature 
on May 14, 1013. The following statement of 
contributions and programs during this first 
decade is made by Edwin R. Embree, the sec- 
retary. 

While the chartered purpose is broadly stated 
as “the well-being of mankind throughout the 
world,” the work of the Foundation has become 
ohiefiy centered upon public health and medical 
education. 

The expenditures during the first decade, 
1013 through 1922, have amounted to seventy- 
six and three quarters millions ($76,757,040), 


roughly divided as follows; 

Public health $18,188,838 

Medical education.... 24,716,859 

War relief... 22,298,541 

All other philanthropic work 10,445,628 

Administration 1,107,174 
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In carrying on its various activities the 
Foundation has expended all of its income from 
year to year and in addition seventeen and a 
half millions ($17,500,000) of its general fund 
or principal. A further sum of fifteen and a 
half millions ($15,500,000), payable in future 
years, has been pledged to various medical 
schools and public health projects. 

Contributions outside the field of public 
health and medical education were made, for 
the most part, during the war and in the earlier 
years of the foundation's work before its poli- 
cies and program had become clearly defined. 
The chief item in this group is the sum of five 
and two thirds millions ($5,678,509) given to 
various charities designated by the founder be- 
fore be relinquished on July 19, 1917, the right 
he had originally reserved personally to direct 
the use of a part of the income. A million dollars 
was given to Herbert Hoover's child-feeding 
plan in Europe, and another to make possible 
the Palisades Interstate Park. 

In the development of the foundation's pro- 
gram there has been increasing concentration 
upon medical education and public health. 

The International Health Board, established 
as a department of the foundation in 1913, has 
sought to promote public health throughout the 
world by demonstrating the methods and costs 
of controlling certain diseases, notably hook- 
worm disease, malaria and yellow fever; by 
fostering the growth of governmental health 
agencies; and by encouraging the formation of 
schools of hygiene. In carrying out this pro- 
gram the board has cooperate^ with twenty- 
seven American states and fifty foreign gov- 
ernments. Its annual expenditures have in- 
creased from $133,237 in 1914 to $1,842,249 in 
1922. 

In medical education a special feature has 
been the work of the China Medical Board, in 
building, equipping and maintaining a modem 
medical center in Peking. The board has made 
appropriations to other medical schools and to 
thirty-two hospitals, as well as to the fostering 
of science education in China. 

Substantial contributions have been made in 
recent years to centers of medical teaching in 
London and Brussels. The foundation has also 
cooperated in the development of medical edu- 
cation in North and South America, Western 


and Central Europe, the Philippines, Hong 
Kong and Bangkok. 

FELLOWSHIPS IN BIOLOGY OF THE NA- 
TIONAL RESEARCH COUNCIL 
At the meeting of the Board of National Re- 
search Fellowships in the Biological Sciences, 
held on April 25, 1923, the following appoint- 
ments were made: E. G. Anderson, botany; 

L. R. Cleveland, zoology; R. T. Hance, zoology; 

M. J. Herskovits, anthropology; Leigh Hoad- 
ley, zoology; Marian Irwin, botany; Donald 
A. Laird, psychology; A. J. Riker, botany; 
Leslie tSpier, anthropology. 

On account of the short time available for 
receiving applications, it was decided to hold 
another meeting of the board toward the end 
of June for the consideration of deferred ap- 
plications in hand and also of other applica- 
tions that may be received prior to June 1st. 
Requests for information and application 
forms should be addressed to the Secretary, 
Board of National Research Fellowships in 
the Biological Sciences, 1,701 Massachusetts 
Avenue, Washington, District of Columbia. 


SCIENTIFIC NOTES AND NEWS 

The Walker grand prize of $1,000 has been 
awarded by the Boston Society of Natural His- 
tory to Dr. Leonhard Stejneger, head curator 
of biology at the United States National Mu- 
seum at Washington, District of Columbia, 
The Walker annual prize of $60 has been 
awarded to William Seifriz of Yale Univer- 
sity for an essay on “Colloidal properties of 
protoplasm.” 

The gold medal of the Mining and Metal- 
lurgical Society of America for 1922, awarded 
to Robert Peele, professor of mining at Co- 
lumbia, was formally presented to him on April 
26 at a dinner held at the Aldine Club, New 
York City. The medal is given annually 
by the society “for distinguished service in the 
literature of mining.” 

At its meeting in Baltimore on April 25 Pro- 
fessor E. V. McCollum, of the School of Hy- 
giene and Public Health of the Johns Hopkins 
University, gave an address before the Tri- 
State Medical Association on “The influence of 
diet on bone and tooth development.” In rec* 
ognition of Professor McCollum's researches 
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in this field the association presented him its 
Stephen A. Trimble medal. 

At the recent celebration of the fiftieth an* 
niveraary of the establishment at the State 
University of Iowa of the first department of 
education, the honorary degree of doctor of 
laws was conferred on Dr. Edward Lee Thorn- 
dike, professor of education and director of the 
Institute for Educational Research at Teachers 
College, Columbia University; on Dr. Charles 
Hubbard Judd, professor of education and 
dean of the School of Education of the Uni- 
versity of Chicago; on Dr. Ellwood P. Cub- 
berley, professor of education and dean of the 
School of Education at Stanford University, 
and on Professor James E. Russell, dean of 
Teachers College, Columbia University. 

Thu Anthropological-Geographical Society 
of Stockholm has conferred the Anders Retains 
medal in gold upon Sir Aurel Stein for his 
archeological research in Central Asia. 

Professor J. Proudman, director of the 
Liverpool University Tidal Institute, has been 
awarded the Adams Prize of the University of 
Cambridge for an essay on “The theory of the 
tides.” The essay submitted by Dr, H. Jeffreys 
has been highly commended by the examiners. 

At the annual meeting of the British Iron 
and Steel Institute on May 10, the Bessemer 
medal was presented to Dr. W. H. Maw. 

Professor Nuttall and Professor Sir W. J. 
Pope are to be appointed to represent the Uni- 
versity of Cambridge at the ceremonies con- 
nected with the centenary of the birth of Pas- 
teur, which will be held in Paris and Stras- 
bourg next month. 

Dr. Louis 0. Kunkel, pathologist of the 
experiment station of the Sugar Planters* As- 
sociation of Honolulu, Hawaii, has *been ap- 
pointed head of the work in plant pathology 
of the Thompson Institute for Plant Research 
at Yonkers, New York. Dr. Kunkel, with a 
protozoologist and several others representing 
various sorts of biological technic, will devote 
his time to the study of “aster yellows” and 
other mosaic types of disease. 

Dr. Bert W. Caldwell has been appointed 
superintendent of the university hospital at the 
University of Iowa by the State Board of Ed- 


ucation to succeed Dr. Arthur J. Lomas, who 
has gone to a poet at the University of Mary- 
land. Dr. Caldwell comes from Vera Cruz, 
Mexico, where he was a member of the yellow 
fever commission. 

Sib Henry M. W. Gray, of the Aberdeen 
Royal Infirmary, has accepted the appointment 
of chief of the surgical staff of the Royal Vic- 
toria Hospital, Montreal. 

Dr, P. A. Maplestone, who is a graduate of 
the University of Melbourne and has until re- 
cently been lecturer of protozoology in the Liv- 
erpool School of Tropical Medicine, has been 
appointed assistant director of the Research 
Laboratory at Sierra Leone. 

F. W. Willard has been appointed superin- 
tendent in charge of chemical engineering, de- 
velopment and research for the general manu- 
facturing department of the Western Electric 
Company’s Hawthorne Works, Chicago, Illi- 
nois. 

The division of chemistry and chemical tech- 
nology of the National Research Council, Wash- 
ington, D. C., has named James R. Withrow, of 
the Ohio State University, as ehairman of the 
National Research Council Committee on the 
use of sodium compounds as a substitute for 
potassium compounds, both in scientific and in- 
dustrial work. 

Appointment of four members of the com- 
mittee to conduct an investigation of the stor- 
age of coal is announced by the Federated 
American Engineering Societies. They are: 
P. F. Walker, dean of engineering, University 
of Kansas; 8. W. Parr, professor of applied 
chemistry, University of Illinois; H. Foster 
Bain, director of the United States Bureau of 
Mines; L. E, Young, Union Light and Power 
Company, St. Louis. The chairman is W. L. 
Abbott, chief operating engineer of the Com- 
monwealth Edison Company, Chicago. Four 
or five additional members of this committee 
are yet to be selected. Consideration is being 
given to recommendations by member organi- 
zations and it is probable that the committee 
will be completed in the near future. 

The British secretary for mines has appointed 
the following to be additional members of the 
Safety in Mines Research Board : Professor W. 
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8. Boulton, Professor 6* M. Dixon, Dr. J. S. 
Haldane, Professor C. H. Lees and Professor J. 
P. Thorpe. 

At a meeting of the permanent committee of 
the International Society of the History of 
Medicine, held at Antwerp on April 11, 1923, 
it waa voted to hold the Fourth International 
Congress of the History of Medicine at Geneva, 
Switzerland, during the third week of July, 
1925. The following officers were elected : 
President : Dr. Charles Green Cumston, Geneva. 
Secretary General: Dr. A. de Peyer, Rue Gen- 
eral Dufour, 20, Geneva* President of honor: 
Sir D’arcy Power, London. Vice-presidents 
of honor: Dr. Edward B. Krumbhaar, Phila- 
delphia ; Dr. J. G. de Lint, Gorinchem, Holland ; 
Dr. Tricot Royer, Antwerp ; Dr, Charles Singer, 
London; the president of the Medical Society 
of Geneva for the year 1925. 

T. Gilbert Pearson, president of the Na- 
tional Association of Audubon Societies, sailed 
for France on May 12. He is going in the 
interests of furthering the organization and 
work of the International Committee for Bird 
Protection, of which he is founder. The com- 
mittee is composed of representatives elected 
by leading scientific and conservation organi- 
zations in the United States, Canada, Australia, 
Norway, England, Holland, Luxemburg and 
France. He goes to Europe as representative 
of the National Association of Audubon So- 
cieties and the American Ornithologists’ Union 
to address the International Convention shortly 
to be held in Paris under the management of 
the Society de Nationale d’Acclimatacion de 
France. 

R. P. Rose, chemical engineer of the United 
States Rubber Company, has returned to this 
country after having spent two years in Su- 
matra, where he installed plants for the util- 
ization of the Hopkinson process for producing 
robber and equipment for the shipment of 
latex. 

Da. M. Lcckhbsh, director of the Nela Labo- 
ratory of Applied Science of the General Elec- 
tric Company of Cleveland, delivered an ad- 
dress at Toronto before the Royal Canadian In- 
stitute on the subject “Artificial light and civi- 
lization” on April 21. 

Professor Bakulb, of Prague, Czecho- 


slovakia, gave a lecture and demonstration 
under the auspices of the St. Louis School of 
Occupational Therapy at Washington Univer- 
sity tSchool of Medicine on May 1. He is tour- 
ing the United 'States with a group of handi- 
capped children, whom he has trained to become 
adept at some gainful occupation. Many of 
the children would ordinarily be considered as 
hopelessly incapacitated for life, but instead of 
being private or public charges, they are able 
to contribute not only to their own maintenance 
but to others as well. Briefly stated, his meth- 
ods are based on appeals to curiosity and di- 
rection of their activity along the desired 
lines. 

Professor Emmanuel de Margerie, director 
of the Geological Map Service of Alsace and 
Lorraine, gave a series of six illustrated lec- 
tures on geology at Yale University, beginning 
on May 7 and continuing through May 15. 
Professor de Margerie is visiting the United 
States under a plan perfected by the committee 
of American Universities on exchange with 
France of professors of applied science and 
engineering, with assistance of the Institute of 
International Education. This committee rep- 
resents seven institutions: Columbia, Cornell, 
Harvard, Johns Hopkins, Massachusetts Insti- 
tute of Technology, University of Pennsylvania 
and Yale. The topics of these lectures by Pro- 
fessor de Margerie are : “The topographic map 
of France,” “Brief history of the geology of 
France,” “Structural work in the Paris basin, 
Northern France and Belgium,” “The Jura 
Mountains,” “The Western Alps in France and 
Switzerland,” “Provence,” “The Pyrenees,” 
“The Western Mediterranean basin.” 

The twenty-ninth James Forrest lecture of 
the Institution of Civil Engineers, London, wa* 
delivered on May 4 by Sir Richard Glazebrook, 
who took as his subject “The interdependence of 
abstract science aud engineering.” 

The Adolph von Baeyer Memorial lecture 
was delivered before the Chemical Society, Lon- 
don, by Professor W. H. Perkins, on May 
10 . 

Mr. F. W. Harmer, for more than fifty years 
a fellow of the Geological Society and well 
known for his studies of pliocene mollusca, 
died on April 24, aged eighty-seven. 
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The death is announced of Dr. V. Th. Ho- 
m£n, professor of applied physics in the Uni- 
versity of Helsingfors, aged seventy-five years. 

A massage received at the Harvard College 
Observatory from the Eev. Joel H. Metcalf of 
Portland, Maine, announces the discovery of 
a comet by him on May 7 in the constellation 
Ophiuchus, near the star Alpha Opiuehi. The 
comet was of the ninth magnitude, much too 
faint to be seen without a telescope, and was 
moving slowly. It appeared round and 
brighter on the southwest side. Another tele- 
gram received at the observatory from the 
Lowell Observatory, Flagstaff, Arizona, an- 
nounces the discovery of a new star by Lamp- 
land on May 5 in the great spiral nebula Mes- 
sier 83. The nova was roughly of fourteenth 
magnitude, which indicates that it would be 
visible only with & powerful telescope. 

The discovery announced last year by work- 
ers in the Toronto University that an extract 
from the pancreas of animals is a palliative of 
diabetes, and the later discoveries that the act- 
ive substance, called “insulin,” can be pre- 
pared from the pancreas of fishes, have sug- 
gested that the development of this possibility 
might be of considerable importance in the 
fisheries of this country. Accordingly, The 
Fisheries Bulletin reports that arrangements 
have been made by the Bureau of Fisheries 
and the hygienic laboratory of the Public 
Health Service to cooperate in an investiga- 
tion of the possible production of insulin from 
fishes. The Bureau of Fisheries is to do the 
field work in studying the sources and collect- 
ing the material, while the hygienic laboratory 
is to do the laboratory and experimental work, 
including preparation and standardization of 
the pancreas extract. A. A. Ellsworth, who is 
doing the field collecting, went to Fernandina, 
Florida, in April, where he is now* collecting 
pancreas from sharks at a shark fishery. About 
36 sharks a day are being taken. The pan- 
creatic glands of each shark weigh 200 grams 
or more (around one half pound). It may 
be noted that the viscera of fish when used at 
all are used for producing fertilizer and oil, 
low-priced products. This is the first effort to 
produce high-priced biological products for 
medicinal purposes from the glands of fishes. 
Fish, of course, contain the numerous glandu- 


lar substances that are found in other animals. 

The British Colonial^ Office, as reported in 
the London Times, makes the following an- 
nouncement respecting the Discovery’s new voy- 
age: The secretary of state for the colonies 
has appointed an executive committee to con- 
trol the researches recommended by the Inter- 
Departmental Committee on Research and De- 
velopment in the Dependencies of the Falk- 
land Islands, and in particular the investiga- 
tion of the question of the preservation of 
whales and of the whaling industry, which has 
been subject to government regulation since its 
inception nearly twenty years ago. The mem- 
bers of the committee are as follows: Mr. 
Rowland Damley (chairman), Colonial Office; 
Sir S. F. Hamer (vice chairman) British Mu- 
seum, Natural History Department; Mr, H. T. 
Allen (financial member), Colonial Office; Mr. 
J. O. Borley, Ministry of Agriculture and 
Fisheries; Captain Robert W. Glennie, R.N., 
Admiralty; Mr. J. M. Wordie, Royal Geo- 
graphical Society ; and Sir Fortescue Flannery, 
of Messrs. Flannery, Baggallay and Johnson, 
consulting naval architects to the Crown Agents 
for the Colonies, who has consented to serve 
as a member of the committee until the Dis- 
covery, which has been purchased for the pur- 
poses of the research expedition, has been re- 
conditioned. The Discovery is Captain R. F. 
Scott's old ship, in which also Sir Ernest 
Shackleton served. She will be principally em- 
ployed in the waters of South Georgia and 
the South Shetlands. It is not anticipated that 
she will be ready to start before next year. 

As headquarters for a geological field station 
ten acres of land in Ste. Genevieve County, Mis- 
souri, were given to the University of Chicago 
in 1921 by one of its graduates, Mi\ William 
E. Wrather, a geologist of Dallas, Texas. At 
the same time the donor provided a concrete 
building for kitchen and dining room purposes 
and a concrete springhouse to protect the water 
supply. Through the generosity of the donor 
also two new buildings are now being erected, 
one for dormitory purposes, to accommodate 
twenty students, and another to provide fa- 
cilities for shower baths. Field instruction 
in geology has been conducted by the univer- 
sity in Ste. Genevieve County each season since 
1914, except during the two war years, 1917-18, 
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The establiahment of the permanent camp has 
made possible much more efficient class work. 
The region available for study exhibits a re- 
markable variety of geological phenomena in a 
small area. The whole district studied is about 
five or six miles long and less than three miles 
wide, and the permanent camp is situated near 
the center. Within this area more than 
twenty-five distinct geological formations axe 
outcropping, ranging in age from the Cam- 
brian to the Mississippian, most of them 
being more or less abundantly foasiliferous. In 
addition, unusual fault phenomena provide 
problems of great interest for class work, 
while there is a remarkable opportunity for 
the collection of fossils from numerous Paleo- 
zoic horizons. It is proposed in the near fu- 
ture to expand the work at the Field Station 
into a real Field School of Geology and to 
continue it throughout the summer quarter, with 
a number of distinct courses and the proper 
instructors for each. 

Employing the methods of engineering, re- 
search in eye conservation on a nationwide scale 
has been undertaken by the Eyesight Conserva- 
tion Council of America. The work is in 
charge of J. E. Hannum, a former member of 
the teaching staff of Purdue University and a 
member of the American Society of Mechanical 
Engineers. The plan, which follows revela- 
tions of human and industrial waste in indus- 
try, made by the Hoover Committee on the 
elimination of waste in industry of the Feder- 
ated American Engineering Societies, of which 
J. Parke Channing of New York is chairman, 
aims to determine the extent to which attention 
is being given to the conservation of vision in 
the educational, commercial and industrial activ- 
ities of the United States. A study of statutory 
provisions now in force and affecting eyesight 
will be carried on. Experiments to determine 
the true economic value of perfect visioL will 
be made. It is proposed to measure the im- 
provement in health, increase in quality and 
quantity of production, advancement of indi- 
vidual performance and decrease in losses due 
to waste and accident. Factory, home and 
school lighting, now a subject of scientific re- 
search here and abroad, will be studied. Mr. 
Hannum, a former Indianapolis engineer, is a 
graduate of Pennsylvania State College, and 


was formerly connected with the Red Cross 
Institute for the Blind in Baltimore. 


UNIVERSITY AND EDUCATIONAL 
NOTES 

The committee of the Associated Harvard 
Clubs which is raising $250,000 to endow five 
professorships at Berea College, Kentucky, in 
memory of Professor N. S. Shaler, the Harvard 
geologist, has been continued for another year 
to go on with its campaign, which has already 
secured more than $50,000. 

Winthrop Moke Daniels, a member of the 
Interstate Commerce Commission, has been ap- 
pointed to the newly established chair of trans- 
portation at Yale University. 

Dr, B. B. Brackett, who has for the past 
fourteen years been the head of the electrical 
engineering department at the South Dakota 
State College, has accepted a professorship of 
electrical engineering in the college of engi- 
neering of the University of South Dakota. 

Dr. H. M. Dadourian, associate professor of 
physics at Trinity College, Hartford, Connect- 
icut, has been appointed Seabury professor of 
mathematics. 

Dr. R. W. Whytlaw-Gray, science master 
at Eton College, has been appointed professor 
of chemistry at University College, London, in 
succession to Professor Arthur Smithells. 

We learn from Nature that Dr. S. P. Smith, 
assistant professor in the City Guilds (En- 
gineering) College, Imperial College of Science 
and Technology, London, has been appointed 
professor of electrical engineering at the Royal 
Technical College, Glasgow, in succession to 
Professor Magnus Maclean, who is about to 
retire after occupying the chair for twenty-four 
years. 


DISCUSSION AND CORRESPOND- 
ENCE 

AS TO THE CAUSES OF EVOLUTION 
About a year ago I published a note 
(Science, April 14, 1922) on the evolution con- 
troversy. In this I spoke of the causes of 
evolution. It has come to my attention that 
my remarks on this subject have been consid- 
erably misunderstood. And it now appears 
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that one of these misunderstandings is likely 
to be used in a way I should not like. Conse- 
quently, another note seems to be in order, this 
one dealing with the subject not incidentally 
as the other did, but directly. 

A cardinal element in my theory of causality 
as applied to evolution is indicated by the fact 
that I always speak of the causes and never the 
cause of evolution. A multiplicity of causes 
is the point. Probably few biologists now fail 
to recognise that more than one cause has al- 
ways been and still is operative in producing 
the living world. Nevertheless, it strikes me 
that few there are who accept the principle of 
cooperating causes, not in organic production 
merely, but in all natural' processes, as whole- 
heartedly as by right it should be accepted. 

While many evolutionists show a sort of 
grudging assent to the idea by speaking of 
“causal factors” or just “factors,” they ap- 
pear to harbor the notion that after all there 
must be one King Cause, as we may say. This, 
some stoutly maintain, or did until recently, 
has been discovered. Instances: Some of the 
polemics in favor of natural selection, or mu- 
tation, or the inheritance of acquired charac- 
ters. But such discussions are becoming less 
frequent than they were and this is a real gain. 

Such a state of mind on the subject is, I 
strongly suspect, a hold-over of the old theo- 
logical idea of one Great Primal Cause. The 
later doctrine of “first” causes and “second” 
causes appears to have been a compromise 
forced upon the original idea by progress in 
natural science. 

As concerns the origin of species, I wonder 
if the causal difficulties, great though they 
unquestionably are, have not been magnified 
by a mere verbal accident, as it may be called. 
Has not the substitution of the word evolution 
for that of development been a great misfor- 
tune in this matterf It seems to me so. 

I do not believe there is a thing in the phe- 
nomena of origination in living nature that 
justifies any distinction between the two words 
as applied to those phenomena. Dictionary 
definitions certainly warrant this view. But 
much more convincing is the fact that neither 
Lamarck nor Darwin, the two major prophets 
of modem transformism, hardly used the term 
evolution at all, though both made much use of 


development In later practice, however, a very 
sharp distinction between the words has un- 
doubtedly grown up. And one result of this 
seems to have been to make us hope and strive 
for causal explanation when we use the term 
evolution in a sense in which we do not any 
longer when we use the term development. So 
marvelous is the beguiling power of words 1 

Do working horticulturalists, stock-raisers or 
embryologists nowadays think of such a thing 
as some one cause or even of just a few com- 
pletely discoverable causes of development of 
the individual plants and animals and embryos 
with which they work* Certainly not. And, it 
should be noticed, the case is not different when 
they think of the varieties and races with which 
they work. 

Unquestionably the problem of what causes 
that crucial step in the origin of species which 
makes them sexually incompatible with all 
other species is one on which we have little 
light as yet. 

But how justify, either by fact or logic, the 
widely prevalent seeming assumption that what- 
ever causes this particular step is the cause of 
the origin of species and hence of organic 
evolution, par excellence 1 

Certain is it that the races, varieties, sub- 
species, etc., with which we are familiar are 
naturally caused somehow. And if these may 
become true species, as Darwin believed and 
most naturalists believe, by what hocus poous 
of reasoning can we exclude variety-producing 
causes from being also species-producing causes, 
the moment the varieties become species f 
Reasoning of this kind would require us to say 
that the causes which produce the sapling can 
not be included among those which produce 
the tree. 

What I am standing for is the factual truth, 
and the scientific importance of the principle 
of many cooperating causes in organic devel- 
opment. Whether the development be of indi- 
viduals, of varieties, in nature or under culti- 
vation, of subspecies, of full-fledged species, 
of genera, or what not, matters not at all. 

And I would insist that if in formal biology 
the principle could be viewed and discussed in 
this common sense way much of the futile or 
worse controversy within the biological realm, 
and the bewilderment among intelligent people 
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dutside of that realm, would disappear. For it 
would be recognized on all hands that very 
much is known about the causes of all devel- 
opment even though certain steps, notably that 
by which species become differentiated sexually 
from other species, are still very obscure as to 
causation. No sttne person could then make 
the charge, now being made by persons who 
undoubtedly are sane, that biologists “know 
absolutely nothing at all about the cause of evo- 
lution.” Nor would even a fundamentalist 
Bishop be likely to announce himself (as one 
has recently been reported to have done) as 
standing four square against evolution, if evo- 
lution and development were everywhere recog- 
nised as being one and the same thing. 

And the gain to clear thinking in biology it- 
self would also be great in that the idea, often 
as vehemently defended as it is vaguely held, 
would vanish, that certain supposed causes of 
evolution must necessarily exclude one another. 

What real justification is there, to illustrate, 
for assuming that if natural selection is a true 
cause of evolution, the inheritance of acquired 
characters must be denied — or vice versa ? Dar- 
win's position on this was beyond question 
logically sound. For him there was no a priori 
exclusiveness as between the two. It was solely 
a matter of evidence — of objective evidence. 
And so in the nature of the case is it to-day 
and so it will remain. Does anybody really 
believe that should one or more of the strong 
indications recently brought to light of the 
heritability of somatic modification be fully 
proved* natural selection would thereby be dis- 
proved? 

It will be a great day for science when she 
shall have gained such a mastery over her men- 
tal technique that while speculative thinking 
shall continue to supplement and extend com- 
mon sense thinking, it shall no longer destroy 
it. 

William E. Rittkk 
The Scamps Biological Institute, 

La Jolla, California 

MARINE PLEISTOCENE FOSSILS FROM 
NEW YORK CITY 

Ebcbntly a fossil bivalve was sent by Stan- 
ley N. Shaw, editor-in-chief of the Federal Re- 
serve Club Magazine, of New York City, to the 


geology department of Cornell University for 
the determination of its character and history. 

The shell was uncovered on September 30, 
1922, by the workmen in excavating for the 
foundation of the new Federal Reserve Bank 
which occupies the block between Nassau, 
Liberty, William Streets and Maiden Lane ; the 
specimen excited the interest of the officials 
and consequently was sent to Cornell. Three 
other shells and a piece of wood were also dis- 
covered at the same locality and later sent. 
These fossils prove to be of Pleistocene age and 
belong to the following species: 

Venus i neroenatia Linn® us cf. antiqua Verrill — 
right and left valVe. 

Alectrton (RyUnassa) obsoleta Say — 2 speci- 
mens. 

Chtmcrcyparie (cypress, white cedar) or Thilja 
(arbor vit®). 

The wood has in places a coating of blue 
clay as well as flakes of mica. The shells are 
discolored by a bluish clay. 

The following is the section as sent with the 
specimens : 

29.5 feet, high curb level.' 

10.7 feet, old cellar bottom. 

0 feet, high water level. 

22 feet, sand. 

38.7 feet, hardpan. 

55.5 feet, hardpan, sand, clay and boulders. 

64.5 feet, hardpan, grovel and boulders. 

67.8 feet, disintegrated rock. 

Base of foundation of Federal Reserve Bank, 
bed rock-^-(core sample norite, possibly n phase 
of the Palisade trap). "This is undulating and 
varies from a depth as here noted to a depth of 
117 feet below curb. 99 

The shells were found 60 feet below the high 
water level, in the layer of hardpan, gravel and 
boulders. 

The specimens of Venus mercenaria are 
thick, more rounded posteriorly than the re- 
cent shells of the same species and vary from 
the living form in that the concentric ribs are 
prominent, coarse, lamelliform ridges which ex- 
tend over the entire surface of the shell, cover- 
ing the middle region which iu the recent shells 
is characteristically smooth. The characters are 
like those described by Verrill for forms from 
the Post-Pliocene of Sankoty Head, Nantucket 
Island, Massachusetts, to which he gave the 
varietal name antiqua* Venus mercenaria, with 
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its numerous variations and mutations, dates 
back to Miocene time and is abundant to-day 
along the Atlantic coast, ranging from Florida 
to Massachusetts, and locally on the southwest 
coast of Maine and southern shores of the Gulf 
of St, Lawrence and Bay of Chaleur, from low 
water to 8 fathoms, llyanasm obsoleta also 
ranges from Miocene to Recent. Both of these 
species have been reported from well drillings 
on Long Island, including east New York City. 
They are from Pleistocene sediments (Veatch, 
Merrill, etc.). I, obsoleta is to-day one of the 
common small species of the east coast and 
ranges from Nova Scotia to Tampa, west 
Florida, from littoral to 2 fathoms. 

The specimens are interesting in that they 
indicate marine sedimentation within the limits 
of New York City in Pleistocene or Glacial 
time. A further and exact study of the sedi- 
ments of the section at the locality where the 
shells were discovered might reveal at what 
stage of that time the marine deposition took 
place and if the sea occupied the region where 
the shells were found or if they were trans- 
ported by flowing water from a near beach 
and dumped with the drift and bowlders* 
The officials and workmen connected with the 
Federal Reserve Bank are to be commended for 
the collection and interest which they have 
shown, the result of which is the establishment 
of a new locality of Pleistocene marine sedi- 
ments in the New York City area. 

Katherine Yak Winkle Palmbb 

Cornell University 

EVOLUTION IN WEST VIRGINIA 

By special invitation, Honorable William 
Jennings Bryan recently addressed the legisla- 
ture of West Virginia while it was in session 
at Charleston. Following this address Mr. 
Bryan made a tour of the state and gave anti- 
evolution addresses in several of the larger 
cities. 

A bill prohibiting the teaching of evolution in 
all state-supported schools had already been in- 
troduced into the legislature. Just before the 
adjournment of the regular session, in the lat- 
ter part of April, an advocate of the measure 
attempted to have the bill brought before the 
House, but the motion was lost and the bill was 
never allowed to come to vote. 


It is stated that the address of Mr* Bryan in 
Charleston made practically no impression up- 
on the members of the legislature. 

One of the bitterest and most active oppo- 
nents of the teaching of evolution, a minister 
of Morgantown, has been called to a higher 
sphere of usefulness ( t) in Cincinnati and it is 
hoped that the anti-evolution agitation in the 
state has been permanently disposed of. 

A. M. Reese 

THE REPORTED ERUPTION OF LASSEN 
PEAK 

Several times within the early months of 
this year Lassen Peak has been reported by 
newspapers of that region as in volcanic erup- 
tion. To settle conflicting reports I requested 
George Olsen and Charley Yori, well-known 
mountaineers of California and Alaska, to 
climb snow-clad Lassen Peak and determine 
the record, if any, made by the fall of volcanic 
ashes in the winter snow. Their letter of May 
2 states: “There has been no eruption, as the 
snow is clean, no visible ash line in it and the 
crater where the eruption is supposed to have 
been has clean snow several feet deep covering 
the entire bottom of it and all other places 
where an eruption might have occurred show 
no sign of an eruption.” 

J. S. Diller 
Geologist 

United States Geological Survey 


QUOTATIONS 

PROPOSED INTERNATIONAL ASSOCIATION 
OF BRAIN WORKERS 
Some three years ago M. Henri de Jouvenel, 
one of the French delegates to the League of 
Nations, succeeded in establishing in France a 
Confederation des travaiUewrs intellectuelt. 
This was the first national association of brain 
workers and now has 160,000 members; simi- 
lar associations have been formed in eight oth- 
er countries. A meeting of representatives of 
these associations was held recently at the Sor- 
bonne, the headquarters of the University of 
Paris, with the countenance of the French gov- 
ernment and under the honorary presidency of 
M. L4on Bourgeois, one of the most universally 
respected of French statesmen. It was attended 
also by “observers” from nine other countries. 
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Among the “observers” present were persona 
j$ta&ikiat$<i by the several British societies, 
among others the British Medical Association, 
ifeikh was represented by Dr. Gustave Monod. 
Thfcmeeting first of all received coramunica- 
tions with regard to the position in various 
bbtintries and after a brief discussion it was 
decided to found a ConfidSration internationals 
de$ travailleurs intellectuels — that is to say, an 
international association of brain workers. A 
committee was appointed consisting of two 
delegates from each of the eight countries hav- 
ing an organized confederation, and an “ob- 
server” from each of the other countries rep- 
resented; the latter having only consultative 
privileges. This committee was instructed to 
take steps to invite those countries which had 
not already done so to establish associations 
of brain workers and to draw up a constitution 
for the international association; the draft is 
to be submitted to the national organizations 
and afterwards considered at a meeting to be 
held in Paris before the end of this year. Dr. 
Monod informs us that medical societies in 
Prance are beginning to join the French con- 
federation. The Association G6n6rale des M6d- 
ecins de France joined a short time ago and on 
April 11th the members of the Therapeutic 
Society of Paris, a purely scientific body, unan- 
imously resolved to join also. Among the ob- 
jects the organization has in view is the pro- 
longation to eighty years of the period during 
which the author has a property in artistic and 
literary creations and to extend this principle 
to scientific workers. With this object it will 
seek to bring into existence an international 
code governing the right in intellectual prop- 
erty. — British Medical Journal 


SCIENTIFIC BOOKS 

The Eaeial History of Man . By Boland B. 
Dixon. New York, Charles Scribner s Sons. 
583 pages. $8.00. 

During the last quarter of a century, par- 
ticularly since the development of studies on 
heredity, the attempts to unravel the history of 
human types have been based more and more 
on the investigation of morphological forms. 
The more mechanical classifications according 
metrical features which dominated anthropo- 
logical inquiry during the end of the past cen- 


tury do not play as important a part as they 
used to do. An excellent instance of this kind 
is the detailed investigation of the history of the 
Melanesian- Australian type given by Sarasin 
in his study of New Caledonia. 1 The same 
tendencies manifest themselves in the study of 
the ancient remains of man, particularly of 
those belonging to the paleolithic period. It 
is recognized more and more clearly that met- 
rical values must be considered merely as a 
means of a quantitative statement of descrip- 
tive features. 

Professor Dixon’s attempt to unravel the 
racial history of man runs counter to this whole 
development His book is based on the thesis 
that three measurements of the head — length, 
breadth and height — and two measurements of 
the nose — height and breadth — have remained 
stable since paleolithic times. The second 
hypothesis on which his analysis is based is the 
assumption that all those human types which 
are characterized by the extreme forms of the 
length-breadth and length-height index of the 
head and the height-breadth index of the nose 
are primary forms and that all intermediate 
forms are due to intermixture between these 
primary forms. In this way he obtains nec- 
essarily eight fundamental races, representing 
the eight possible combinations of three inde- 
pendent features. 

From a biological point of view it is difficult 
to see how these two fundamental hypotheses 
could be maintained. First of all, we have no 
evidence that human types may be considered as 
absolutely stable. It is true that not all types 
of organisms react equally energetically to en- 
vironmental influences, but there is no evi- 
dence that would permit us to assume that man 
is absolutely resistant to them. We have the 
best possible evidence that the size of the body 
and proportions of the limbs are strongly in- 
fluenced by environment and, so far as I can 
see, no observations have been made that would 
contradict my own observations on the changes 
of head and face form of immigrants in the 
United States and of the descendants of Span- 
iards living in Porto Rico. The proof may not 
have been given that the differences between 
town population and country population ob- 

i Fritz Sarasin, Anthropologic der Neu-Caledo* 
nier und Loyalty-Insulaner, Berlin, 1 916-1922. 
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served in Europe is due to direct environmental 
influences, but even if we assume with Ammon 2 
that it is due to selection, it would show that 
the constitution of a group of people may be 
materially changed. 

The strongest argument in favor of the 
plasticity of skeletal form is shown in obser- 
vations of domesticated animals. Changes in 
head form and in si ze of the skull have been 
observed not only in many domesticated ani- 
mals, but also among animals bom in captivity. 
Differences have been observed between wild 
lions and lions born in zoological parks and be- 
tween wild rats and rats raised in cages. At- 
tention has been called by Eduard Hahn and 
by the writer to the fact that men must be 
considered a domesticated form and this thesis 
has been most fully worked out by Eugen 
Fischer and recently by Berthold Klatt 8 With 
these observations in mind, the thesis of the 
absolute stability of human forms from paleo- 
lithic times to the present would require proof 
before it could be accepted. This view is 
practically a restatement of the thesis of J. 
Kollmann, who considered the modern human 
types as “dauerformen.” 

In order to maintain the second hypothesis, 
Professor Dixon has assumed (page 17) that 
the three features which he discusses are not 
subject to Mendelian inheritance. While we do 
not know in detail how the three features are 
inherited, there is fairly conclusive evidence 
that there is a tendency towards reversion to 
parental types. A study of the data collected 
by Walter Scheidt 4 shows clearly that the for- 
mation of middle types as a result of crossings 
is not probable. 

It would seem to the reviewer that an at- 
tempt to establish the extremes of a variable 
series as fundamental types is based on a mis- 
conception of the meaning of variability. We 
know from the studies of inbreeding carried 
out by Miss King** on rats and by Johannsen 6 
on beans that even in extreme cases of long 

a 0. Ammon, Zur Anthropologic dcr Padener, 
Jean, 1899. 

3 Mendelismus, Domestikation und Kraniologie, 
Arehiv fur Anthropologic, 1921, xviii, 225. 

* Familienkunde, Munich, 1923, pages 75-109. 

ft Studies on inbreeding, Philadelphia, 1919. 

«W. Johannsen, Elemente der exakten Erb- 
lichkeitslehre, Jena, 1909. 
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continued inbreeding there will always remain 
a considerable amount of variability. Thiais 
not surprising considering the complexity of 
the organism and the many ways in which it is 
subject to formative influences which can never 
be fully controlled. We are fairly familiar 
with the variability of the two bead indices and 
of the nasal index. If we assume for a moment 
that we have a human type which, in regard to 
the three classes established by Professor Dix- 
on, occupies exactly a middle position and if 
we assume furthermore that the variability in 
this group were equal to one half of the space 
occupied by the middle group and if, further- 
more, we disregard the correlations between the 
various measurements, we should find that in 
a group of this kind all the extreme groups 
would be represented by 0.5 per cent, of the 
whole series; all the groups containing two 
extreme forms and one middle form would be 
represented by 1.8 per cent.; those represent- 
ing one extreme and two middle forms each 
by 7.6 per cent, and those representing three 
middle forms by 28.7 per cent. As a matter 
of fact, the variability here assumed for the 
three ratios considered by Professor Dixon is 
lower than the normal variability that occurs 
in any given type and we would have to say, 
therefore, that in a group of people of this 
kind all the extreme forms would be repre- 
sented. Professor Dixon would go on and say 
that all the middle forms are mixed and he 
would thus obtain 12.5 per cent for each one 
of his primary types as the ancestry of the 
group. The assumption that the variability of 
a series of this kind is due to mixture is en- 
tirely arbitrary. In short, the proof is not 
given that the extreme forms are actually fun- 
damental forms. On the contrary we should 
rather be inclined to assume that the extreme 
forms are due to certain excessive conditions 
that determine the particular form of the indi- 
vidual in question. 

It seems, therefore, that the theoretical basis 
of the whole investigation would require proof 
of the two fundamental hypotheses and this 
the author fails to give and it is my belief that 
it cannot possibly be given. 

It is, of course, true that the human races 
have intermarried to such an extent that the 
attempt to find a pure race anywhere is futile. 
Notwithstanding this fact, we ought not to 
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overlook aifalliurity of the phenomenon to 
^mrjyAbility of plants and animals 
whiekoccur <mr aatended areas. Exactly the 
earn ^ be applied to forms of 

heats or |e forms Of mice. Here also extreme 
forme might be established and all the in- 
termediate forms might then be explained as 
d m to mixfcaite. This simplification of the 
problem would, however, hardly appear justi- 
fiable because here, also? the dogmatic assump- 
tion would be made that the forms are perma- 
nent and not in any way subject to environ- 
mental influences. 

The (difficulties of these hypotheses made by 
the author appear very clearly when he com- 
pares his fundamental types as occurring in 
different parts of the world. As might be ex- 
pected he does not find any kind of correlation 
between the ratios which he studies and other 
anatomical traits such as pigmentation, hair 
form and so on. It is quite obvious that when 
we compare long-headed, high-headed, flat- 
nosed individuals living in the Alps of Europe 
with similarly proportioned individuals from 
Australia and West Africa, there must be se- 
rious differences in regard to other traits. Be- 
cause Professor Dixon assumes that these three 
values are fundamental, he is compelled to as- 
sume that none of the other traits are perma- 
nent and are all subject to change. No at- 
tempt is made to prove this conclusion which is 
merely an inference drawn from the assumed 
pemmeoce of the given traits. It is, of course, 
true that there is a possibility that features like 
kinky hair may have developed independently 
in different races, as Sarasin assumes, but this 
assumption does not overcome the objections 
based on the failure to consider any other 
bodily features. 

On account of our fundamental disagreement 
with the general position of the author it does 
not seem advantageous to enter ip to a de- 
tailed discussion of the distribution of the va- 
rious types which is given in a number of maps. 
It must be understood, of course, that the maps 
are analogous in character to the usual maps 
showing the distribution of, for instance, short 
Statures and tall statures, or low cephalic index 
high cephalic index and that all of these 
are only fragmentary reproductions, because the 
plotted values depend upon two factors, the 


average and the variability of the measure- 
ments. The author’s maps ought to be labeled 
as expressing approximately the frequency of 
occurrence of certain combinations of features. 
The maps certainly do not prove that these are 
fundamental races. 

It is quite impossible to check up the data 
contained in the book because the general tables 
are not given. This is obviously impossible in 
a book which evidently is intended to appeal 
not only to the specialist but also to the general 
reader, but furthermore, the summary tables 
given on page 22 and those contained in the 
conclusion do not agree and the numbers are so 
small that any general inferences drawn from 
them seem rather risky. 

In the final chapter Professor Dixon tries to 
prove that those groups which agree in regard 
to the selected ratios also agree in regard to 
other metric features. He uses for this pur- 
pose a series of fourteen measurements, eight 
of which are the length, breadth and height of 
tiie head and length and breadth of nose and 
the three ratios on which his whole system is 
built up. He tries to show that the six remain- 
ing measurements agree. One of these is the 
breadth-height index which is derived from the 
same material as the length-breadth and length- 
height indices. The others are the bi-zygomatic 
diameter, two facial indices, the gnathic index 
and the capacity of the skull. It is not sur- 
prising that the measurements on which his 
classification is based should agree fairly well. 
However, in my judgment, the rest do not 
show any satisfactory agreement, particularly 
considering the small number of individuals 
upon which the comparisons are based. 

A word should be said also in regard to 
Professor Dixon’s general attitude towards 
the question of the relation between racial 
ability and anatomical form. In one place be 
expresses himself as quite convinced that 
achievement proves hereditary ability (page 
518), I can not consider this argument con- 
clusive. If it were valid, then at different 
periods it would justify entirely different views. 
It is not very long since Russia would have 
seemed in cultural achievement very much in- 
ferior to western Europe. The conclusion as to 
racial inferiority is in this case contradicted by 
the considerable number of eminent scientists 
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and artists produced by Russia since social 
conditions have changed. If the ancient Greeks 
or still earlier the Egyptians or Chinese had 
used the same argument, they would have 
classified the northern Europeans as belonging 
to an inferior race, incapable of ever attaining 
cultural eminence. The proof of racial supe- 
riority certainly has to be based on other evi- 
dence. It is curious to note that when it suits 
the author's emotional attitude he changes his 
argument completely and indulges in fiings at 
the assumed claim of racial preeminence on the 
part of the Germans — an attitude which hardly 
helps to make convincing a treatise that at- 
tempts to be scientific. 

Franz Boas 

Columbia University 

SPECIAL ARTICLES 

PHYSICO-CHEMICAL BASIS OF PSYCHIC 
PHENOMENA 

Ever since Galvani discovered the relation 
between an electric current and muscular action 
there has been a feeling among scientists that 
the nerves are electrical conductors and that 
nerve impulses are really electrical currents. 
There has, however, been no satisfactory ex- 
planation as to how the conductivity of the 
nerve could be changed by the action of nar- 
cotics and nerve stimulants, as it must be 
changed to account for the effect of these sub- 
stances on nerve impulse and psychic phe- 
nomena in general. 

The explanation of the action of these com- 
pounds on the nervous tissue is very simple and 
in accord with the known facts concerning the 
composition of nervous tissues and the chemical 
and physical properties of narcotics and nerve 
stimulants. It is also based on well-founded 
laws of physical chemistry and is subject to 
laboratory verification. 

This explanation postulates that the nervous 
tissue, which is composed of from 10 to 15 per 
cent, of lipins and from 70 to 85 per cent, of 
water, is essentially a two phase system of two 
immiscible liquids. One of these phases is a 
water solution, the other is a lipin solution. 
The relative dispersion of these two phases will 
depend upon their interfacial tension and on 
their relative internal pressure. 

Any substance which will dissolve in the 


lipin phase and lower its surface tension but 
will not dissolve in the water phase wiR have 
a tendency to oause the lipin phase to become 
more continuous and for the water phase to 
become less continuous. Since the lipin phase 
is a poorer conductor than the water phase 
the conductivity of the nerve wiQ be reduced 
as the lipin phase becomes more continuous. 
Any substance that will produce this result will 
be a narcotic. On the other hand any sub* 
stance which will dissolve in the water phase 
and lower its surface tension but will not dis- 
solve in the lipin phase will cause the water 
phase to become more continuous and the lipin 
phase less continuous, thus increasing the con- 
ductivity of the nerve. Such a substance will 
be a nerve stimulant. 

This hypothesis will coordinate the following 
well-known, but apparently isolated facts: 

A. The nervous tissue has a very high per- 
centage of lipins. 

B. 1 In a two phase system where the phases 
are immiscible liquids, either phase can be made 
continuous by dissolving in them a substance 
having the proper distribution coefficient and 
at the same time having the desired effect on 
surface tension. 

C. 2 The narcotic action of a compound de- 
pends on its distribution coefficient between 
lipins and water. 

D. 8 Not all substances which have a distri- 
bution coefficient which shows them to be much 
more soluble in lipins than water are narcotic 
in their action. In addition to this solubility 
in lipins the substance must lower the surface 
tension of the lipin phase to be narcotie. 

E. 4 Narcotics do not form a definite chem- 
ical compound in the nervous tissue but are 
adsorbed. 

F. 5 Surface tension is a factor in the action 
of narcotics. 

G. 6 Too great a preponderance of sodium 

1 Clowe’s Jour , Phyt, Chem xxix, 407, 1016. 

3 Overton, * * Studien fiber naroose, ’ 9 Jena, 1001. 

sCurliay, “Text-book of Pharmacology,” p. 

128, 1904. 

4 Moore and Roaf, Proe . Moy . Soc 73, 1904. 

OTraube view as reported on page 48 of “The 

chemistry of synthetic drugs,” by Percy May, 
1921. 

8 Frederick F. Ttsdnll, Vol. LIV, 85, 1922. 
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over calcium in an animal will produce tetany. 

H. f Narootiee tower He metabolism of ner- 
voue timrae. 

I. Sodium mcreaaea the permeability of cell 
while calcium lowers it 

This hypothesis affords an explanation of 
the make hid break of contact at the synapses. 
The contact is broken sof ar as conductivity is 
concerned, when the ttpiu phase is on the out* 
side, that is, when it ie continuous. The con- 
tact is made when the water phase is on the 
outside. 

This changing of the phases of the water- 
lipin two phase system will also account for 
many other little understood phenomena of 
other living cells and brings into coordination 
many isolated facts in the field of biology. 

If experiments which are now being con- 
ducted in this laboratory bear out the above 
hypothesis it will be of great value to those 
interested in the manufacture of synthetic 
drugs. It will give the neuro pathologist a real 
basis on which to work. But, still more impor- 
tant, it will give to the experimental psycholo- 
gists the physical basis for nerve impulse for 
which they have been searching without suc- 
cess and will establish psychology as a truly 
natural science. 

J. S. Hughes 
H. H. King 

Department or Chemistry 

Kansas State Agricultural College 


THE NATIONAL ACADEMY OF 
SCIENCES 

The annual meeting of the National 
Academy of Sciences was held in Washington 
on April 23, 24 and 25, when the following 
scientific program was presented: 

afternoon session 

Important mammal* and reptile* recently dis- 
covered by the Third Aviatie Expedition in the 
heart of Mongolia, and their significance; H. F. 
Osborn. 

Astatic relationship* of American Pliocene 
fauna*: J7 C. Mxrriam. 

Prelim in ary report on the Ufe vone* of Ecua- 
dor: Dr. Frank M. Chapman. A study of the re- 
sults of the field work in Ecuador, extending 

7 8hiro Tashiro, “A chemical sign of life,” 
WIT. 
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over a period of ten years, confirms previous con- 
clusions in regard to the sonal distribution of 
bird-life based on similar data from Colombia. 
Both the character of the avifauna and the al- 
titude of zones in southwestern Ecuador have, 
however, been strongly affected by a branch of 
the Humboldt current which washed the Ecua- 
dor coast north to about I degree S. lat. Four 
life-zonee exist in Ecuador between sea-level and 
snow-line, a tropical, subtropical, temperate and 
paramo. The tropical zone in eastern Ecuador 
is wholly humid and composes the Ecuadorian 
portion of the Amazonian fauna. The tropical 
zone in western Ecuador contains two striking- 
ly unlike faunas, one of which is humid and of 
northern, the other of which is arid and of 
southeastern origin. The more northern, extend- 
ing southward on the coast to about 30 de- 
grees 8. lat., is the southern end of the Colom- 
bian-Pacific fauna which occupies the tropical 
zone of western Colombia and eastern Panama. 
For the more southern part of the tropical zone 
of western Ecuador, the name equatorial arid 
fauna is proposed. Climatically, this is a tran- 
sition area between the humid coastal region of 
Colombia and northwestern Ecuador, and the arid 
coastal area of Peru and northern Chile. The 
collections of Noble and explorations now in 
progress by Watkins for the American Museum 
indicate the important discovery that the charac- 
teristic bird-life of this fauna has been derived 
from the valley of the Maranon with which it 
has been faun&lly connected at a very recent 
period. The bird-life of the entire western, or 
Pacific portion of the tropical zone, is believed 
to be, geographically, of post-Andean origin. The 
subtropical zone, or zone of mountain rain -for- 
est, lies between the altitudes of 4,000 to 5,000 
and 8,000 to 9,000 feet on the eastern slope of 
the Andes, but on the southwestern slope the 
lower temperature produced by the Humboldt 
current brings the inferior limits of this zone 
locally down to 1,200 feet above the sea. The 
temperate zone has well-defined humid and arid 
divisions. The former includes the upper forested 
areas on both slopes of the Andes. The latter 
is contained in the treeless interandine tableland. 
Like the subtropical it reaches a lower altitude in 
southwestern Ecuador than in other parts of the 
republic, and in western Peru it actually falls 
to sea-level. The fourth, or paramo zone, lies 
between the upper limits of the temperate zone 
and the lower limits of snow. On the cuter 
elopes of the Andes the trees of the upper mar- 
gin of the humid temperate zone border the 
treeless slopes of the lower limits of the paramo 
zone. The bird-life of the former includes ar- 


SCIENCE 



802 

boreal species presumably derived from tree- 
haunting, tropical ancestors. That of the latter 
is composed of terrestrial species, most of which 
have apparently come from the plains of the 
south temperate zone. The birds of tropical an- 
cestry are, however, much more widely differen- 
tiated than those which originated in the south 
temperate zone, indicating that the degree of dif- 
ferentiation is related to the extent of environ- 
mental change rather than its distance from the 
place of origin. 

Studies of the larger tertiary foraminifera 
from tropical and subtropical America: T. Way- 
land Vattguan. For more than a year I have 
been principally engaged on an investigation of 
the tertiary larger foraminifera of America in 
order to make more secure the basis of certain 
geologic correlations, to extend the correlation 
ring in the Caribbean region, and to work out 
in more detail the morphological features of the 
species of several genera, especially the genus 
LepidooyoHna and its allies. Some of the re- 
sults of these investigations will be reported. 

Interrelationships of the higher invertebrates: 
A. H. Clark (introduced by L. O. Howard). 

Recent discoveries of ancient man in Europe: 
AlrS HrduCka. Under a* grant from the Joseph 
Henry Fund of the National Academy of Sci- 
ences and upon conclusion of his work as chair- 
man of the American delegation to the twentieth 
International Congress of Americanists at Rio 
de Janeiro, Dr. AleS HrdliSka proceeded to Eu- 
rope to examine the more recent discoveries of 
skeletal remains of early man and several of the 
most important sites where these discoveries have 
been made. In this quest Dr. HrdliPka visited 
Spain, France, Germany, Moravia and England. 
The important specimens studied included the 
jaw of Banolas in Spain; the La Quina site and 
specimens in southern France; the La Ferras- 
sie skeletons, now beautifully restored, in Paris; 
the Obercassel finds in Brno; the EhringBdorf 
discoveries and site at Weimar and at Ehrings- 
dorf; the Taubach site near a village of that 
name, with the specimens at Jena; and the prin- 
cipal Predmost skeletons now preserved in the 
Provincial Museum at Brno, as well as the site 
of these important discoveries at Predmost (in 
northern Moravia) itself. In addition to these, 
thanks to the courtesy of Dr. Smith Woodward, 
Dr. Hrdlitfka was enabled to submit to a thorough 
study the Piltdown remains at the British Mu- 
seum of Natural History and to see there the 
originals of the Boskop skull as well as the 
highly interesting Rhodesian skull and parts of 
skeleton from 8outh Africa. He was finally 
once more able to see, at the Royal College of 


trot. 

Surgeons, London, the original* of the Galley 
Hill and Ipswich skeletal remains* The exami- 
nation of the specimens and the visits to the 
sites where most of them were discovered pro- 
duced a deep impression on the one hand of the 
growing importance as well as complexity of the 
whole subject, and on the other of the vftst 
amount of the deposits in western and cen- 
tral Europe bearing remains of early man and 
giving great promise for the future. It was 
also once more forcibly impressed upon the mind 
of the observer how much more satisfactory is 
the handling of the original specimens than 'of 
even the best made casts. So far os the scien- 
tific results of the trip are concerned, Dr. 
Hrdlifika feels confident that he was able to 
reach a definite conclusion and position as to the 
human nature of the Piltdown jaw; and to satis- 
fy himself on the more or less intermediate na- 
ture, between Neanderthal and the present type 
of man, of the Obercassel, the Predmost and 
some other crania; and to see the admirable res- 
torations of both the La Ferrasaie and the very 
important La Quina discoveries, the latter in- 
cluding the highly interesting and, so far as an- 
cient remains of man are concerned, unique speci- 
men of a skull of a child. Plaster casts of 
nearly all the important specimens not yet rep- 
resented in the U. S. National Museum were ob- 
tained for the institution. 

Heredity of body build : C. B. Davbnfort. Body 
build is measured as chest circumference in re- 
lation to stature. If data concerning chest cir- 
cumference are absent and weight is known the 
closest relation to the relative cheat girth index 
is that obtained in adults by dividing weight 
by the square of stature. Build varies physio- 
logically from birth to maturity* Relative chest 
girth is about two thirds stature in the infant, 
declines to 47 per cent, of stature at 12 or 13 
years of age and rises on the average to about 
53 per cent, in the third decade of life. Stature 
becomes more variable from infancy to ado- 
lescence and then declines in variability into the 
third decade of life. An analysis of various 
types of mating of parents of known build with 
known grandparents leads to the conclusion that 
fleshy build usually depends upon two or more 
gametic factors, although there is a type of 
heavy build that depends upon only one. In gen- 
eral, it is concluded that build depends on mul- 
tiple factors and that the factors that make for 
heavy build are dominant over their absence or 
those which make for slender build. The evi- 
dence for this conclusion rests upon relatively 
small regression in the offspring of very slen- 
der parents, as compared with very fleshy ones, 
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the relatively greater variability of the offspring 
of fleshy parents as compared with slender ones 
and various findings In the first and second 
filial "generations from matings of parents with 
dissimilar build. 

Parasitism and evolution: Charles A. Koroxo. 
The digestive tracts of termites or white ants 
are crowded with teeming hordes of microscopic 
parasites belonging to the flagellated protozoans 
distantly related to those found in the blood of 
cattle in the tsetse fly disease and to those oc- 
curring in the diarrheas of mammals, including 
man. These parasites occur only in those white 
ants which eat wood and have the power in asso- 
ciation with bacteria to hydrolyse the wood. 
These parasites live in this fluid , which is vis- 
cous. The striking thing about the more than 
a hundred kinds of parasites found in the ter- 
mites Is the fact that they have undergone an 
evolutionary development of an order of magni- 
tude which in diversity of structures developed 
and degree Of progress attained outruns a hun- 
dred fold that which their free living ancestry 
and most of their parasitic relations have at- 
tained elsewhere. These parasites live compact- 
ly crowded together and are ceaselessly moving 
and rubbing each other. Their evolutionary de- 
velopment consists in an extraordinary increase 
in number and structural complexity of the ner- 
vous and locomotor organs apparently in re- 
sponse to the specialised parasitic type of life in 
a viscous medium. The organs most stimulated 
by this mode of life have evolved to a degree 
without parallel elsewhere in the group to which 
they belong. The result is the evolution of a 
number of orthogenetic series of increasingly 
complex species along diverse lines in each of 
which a number of the successive steps are still 
preserved- These animals seem to lack entirely 
the power of sexual reproduction and therefore 
may not utilise the advantages arising from the 
MendeUan laws of genetics. The parasitic en- 
vironment, the viscous medium in which they 
live, and the excessive functioning of certain or- 
gans are the tools which nature has used in 
moulding the evolution of these strangely de- 
veloped organisms. The fact that the neuro- 
motor system, which is so excessively developed 
in them, Is directly and continuously connected 
with the nucleus, the carrier of hereditary quali- 
ties, is significant in this connection. 

The nature of resistance to cereal seedling 
blight: J. O. Dickson (introduced by L. T. 
Joiies). k 

dmieni high-level potholes near the Colorado 
River: F. L, Ransomb, Black Canyon is a nar- 
row and dbep gorge cut by the Colorado through 


a scries of andesitic lavas a few miles south of 
the point Where the river turns from a general 
westerly course to flow nearly due south to the 
Gulf of California. At the request of the U. 8, 
Beclamation Service, the canyon was examined 
late in 1922 with a view to determining its suit- 
ability from a geological point of view as the 
site of a high dam. The topography of the can- 
yon suggests that it was rapidly cut in late geo- 
logical time. Certain faults, that is, fissures, 
along which there has been movement of the rock 
on one side relatively to the rock on the other side, 
appear in the canyon walls. The character of 
these faults suggests that no recent movement has 
taken place along them. It is important that the 
rocks at a dam site should have practical immo- 
bility. Accordingly additional evidence was 
sought to show that the faults are not now active. 
This was found in the occurrence of typical water- 
worn potholes and smooth channels, worn in hard 
andesite, on the brink of the gorge, about nine 
hundred feet above the present water surface. 
These were the work of the Colorado before it 
cut Black Canyon. Some of the smooth channels 
were cut across one of the faults exposed in the 
canyon walls. As the channels have not been dis- 
located it is evident that there has been no move- 
ment on this particular fault during the time 
occupied by the river in cutting down nine hun- 
dred feet. The excellent state of preservation of 
the potholes corroborates the conclusion drawn 
from other evidence that the cutting of the gorge 
was, in a geological sense, a rapid process. 

The evidence of recent tectonic movement 
within an area of the western Pacific: W. H. 
Hobbs (introduced by H. 8 . Washington). 

Geological overthrust and underdrag: W. M. 
Davis. 

The marginal belts of the Coral Seas: W. M. 
Davis. 

EVENING SESSION 

Address: RSsumS of results obtained by the 
Crocker eclipse expeditions from Lick Observa- 
tory : Dr. W« W, Campbell, Auditorium, TJ. 8. 
National Museum. 

Tuesday, April 24 

MORNING SESSION 

Symmetric tensors of the second order whose 
first covariant derivatives are zero: L. P. Eiskn'- 

HART. ’ 

Pirational transformations simplifying singu- 
larities of algebraic curves: Gilbert Ames Bliss. 
There is a famous old theorem in the theory of 
algebraie curves which states that every such 
curve can be transformed by a birational trans- 
formation into one which has no singularities 
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except doable point* with distinct tangents* The 
theorem is not a simple one to demonstrate, and 
many of the proofs which have been given are 
incomplete or inaccurate. In a preceding paper, 
to appear in the Bulletin of the American Mathe- 
matical Society, the author has commented upon 
these proofs and has signalised two of them as 
being especially interesting. One is by Walker, 
who developed an alteration, suggested by Klein 
in 1894, of a method originally devised by Bertini 
for the projective plane. In the second, by 
Hensel and Landsberg, reasoning proposed by 
Kronecker in 1881 is extended to apply to curves 
in the function-theoretic plane. Both of these 
proofs are lengthy and complicated when all the 
details are taken into consideration. In the 
present paper the author has remodeled the meth- 
od of Kronecker so that it can be applied to both 
planes, and has attained what he hopes will be 
regarded as simpler proofs of the two theorems. 

On the approximate eolation in integers of a 
set of equations of the first degree . Second 
paper: H. F. Blichpeldt. To the theorem read 
by the author at the meeting of the academy on 
April 20, 1921, is now added the following: Let 



« , ® 2 , . . . , x n , of such a nature that no set 
or numbers c* t . . (not all « 0) exist for 
which CjF -f . * + c n ~ 1 F n ^ l would be ra- 
tional in all the coefficients of « lf . . , x % \ 
furthermore, let there be given a set of n numbers 
b , - * , &n-i> «* Then integer® exist 

wmch, when substituted for the unknowns 
ai , . . , will solve the equations F l « b 1 . . , 
approximately, the errors being 
all less than « in absolute value. Moreover, the 
product of the errors is less than N/22, where N 
is a certain number depending only upon the co- 
efficient* in . . , F n _ 1 and M ** 

y(«* + #* + • • + **)• 

Properties of path curves in the Einstein 
theory: E. Kasneb. If a family of curves is 
given at random it will not usually be possible to 
obtain a Weyl geometry (or more specially an 
Einstein geometry) in which the curves are the 
paths of natural motion. A necessary* (and for 
the Weyl geometry a sufficient) purely geometric 
condition is obtained in Professor Kasner’s paper. 
If the curves are represented in any way in 
euclidean space the orthogonal projections of the 
curves touching a given plane at a given point 
have their centers of curvature on a cubic curve 
of special type (the given point is a conjugate 
point with the minimal lines as tangents). 

The synthesis of new einchophen ( atopkan ) 
types: M. T. Boqert. 
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The synthesis of ft WPM 

type: E. II Snoctnc and it '% Boom , 

Mesearches in the ihiptds fMd: H. T. 

The exchange of oxygen and carbonic add be- 
tween blood and air (Illustrated) : L. J, 

DSE60K. 

The relative physiological action of various 
kinds of protein: I>. L. JUm»Kr (introduced by 
Graham Lusk). ’ 

The components of autytofad nerve option cur- 
rents demonstrated by means of ffc* cathode ray 
oscillograph: Joseph and H. 6. 

Gasser. Action currents of mixed nerves re- 
corded by this method sure shown to be com- 
pounded of two or more waves of potential orig- 
inating simultaneously at the site of stimulation, 
but propagated at different rites. 

Recent problems In radiation : St W. Woo©. 

The limit of accuracy in optical me a su rem ent : 
A. A. MichkXjSON. 

Tracks of alpha particles : W. 1). HAgKiws. 
Isotopes and atomic stability: W. D. Harkins. 

APTKRNOON SXSffjON 

A study of motions in double stars: H. N. 
Bussell. 

Irregularities in spectroscopic binary orbital 
carves: H. D. Curtis. 

The trigonometric parallaxes of SBO stars deter- 
mined by photography with tke v< 0d-4nck McCor- 
mick refractor: 8. A. Mitchell (introduced by 
0. G. Abbot). 

Some results of the Tale photographic meteor 
campaign: C. P. Olivier (introduced by Frank 
Schlesinger). 

Pressures at the sun ’* surface : H. N. Bussell 
and J. Q. Stewart. . 

The solar prelude of an unusual estates: C. G. 
Abbot and colleagues. Does the *u§V Mutation 
influence the westherf If to, the year 1022 and 
following months ought to show it r ®he general 
mean of u solar constant ” values determined by 
my colleagues and myself at the Jgga Smith- 
sonian Institution solar observing stations, Mount 
Harqua Hala, Arisona, and Mount Jtontesuma, 
Chile, are given below. These obsen^Ums never 
all months from October, 1920, to ^September, 
1922. The extraordinary drop of wtynt values 
during 1922 at once is apparent It i§ eonflrmed 
at both stations. The general mean otsolar con- 
stant values, in calories, was: October, 1920, 
1*948 ; November, 1.949; December, 1.916 ; Janu- 
ary, 1921, 1.988; February, 1.901; Malb, 1,946; 
April, 1.94T ; May, 1.949; June, 1,224; inly, 
1,940; August, 1,936; September, L944; October, 
1.947; November, 1.954 ; December, 1^21} Jan- 
uary, 1922, 1.945; February, 1.946; Marsh, L934; 
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AprB, 1.927; ItfAy, 1*927; June, 1.917; July, 
1.911 ; August, 1.917$ September, 1.907. A tabu* 
laflon of the mean monthly values for the past 
four years, as dstermihed at Oalama alone to 
July, 1920, and thereafter at Montezuma and 
HarquA Hala, would show prevailingly high solar 
constant vafoee until 1922, usually exceeding the 
hera&J tolar constant value of about 1.94 calories 
as wA haTe determined it. The figures show that 
nothing so outstanding as the change of 1922 to 
low values has occurred in all that interval. In- 
deed, nothing so marked has occurred since we 
began these observations in 1905, so far as our 
Mount Wilson work can show. That work, how- 
ever, was fragmentary. Low solar radiation 
values continued to prevail in later months of 
1922 and early months of 1928, as results yet 
unpublished will show. A full account of the 
individual values here summarised may be found 
in Volume IV of the Annals of the Astrophysical 
Observatory of the Smithsonian Institution, sup- 
plemented by a forthcoming detailed publication 
to appear as a supplement of the TJ. S. Weather 
Bureau '* Monthly Weather Review. All this 
being so, has anything unusual occurred in 
weather conditions which may have been con- 
nected with solar changes f We arc not to look 
for anything so simple as a general drop of 
temperatures all over the world. Oceans, deserts, 
mountains, clouds and winds make up too com- 
plex a system for such simple reactions. Pro- 
found departures of some sort from normal con- 
ditions, however, we might expect. It will be 
recalled that the prevailing characteristic of the 
weather of the United States for the last couple 
of years or more is a condition generally warmer 
normal. Thus from the summary for 1921, 
IT. 8. Weather Bureau, Climatological Data: “The 
outstanding feature of the year was the unusually 
warm weather in nearly every month. The an- 
nual mean temperature was 66.3 degrees, or 2.7 
degrees above the normal, making it the warmest 
year since the beginning of the state-wide rec- 
ords. 9 9 The monthly reports for 1922, while less 
pronounced in this sense, indicate warmer than 
normal conditions on the whole. We star 4 -, then, 
with an excess of heat. Quoting now from 
“ Climatological Data”: “The record of Decem- 
ber, 1922, shows unusual contrasts as to the tem- 
perature aad precipitation in different parts of 
the country. In the southeast it was the warmest 
or almost the warmest December for thirty years 
or more, while In the far northwest it was the 
eoldeet December in a like period. The precipi- 
tation over Tennessee, Mississippi and considera- 
ble parts of the states adjoining was about as 
great ae ever yet recorded there in December, 


while an area centering in Kansas had no pre- 
cipitation or practically none. ' * 

Note on the visible radiation from germanium 
oxide and on its melting point: E. L. Nichols. 
In the experiments to be described the oxide, 
mounted on an alundum block, was treated in an 
oxy-hydrogen flame. The brightness of three re- 
gions of the spectrum— red, green and blue— was 
measured at intervals of about fifty degrees 
throughout the range from a red heat to the point 
of fusion. Germanium oxide does uot have the 
remarkable property first noted by Ch. Fery in 
certain other oxides, and recently studied in some 
detail by Dr, Howes, the present writer, of radi- 
ating selectively at certain temperatures with 
intensities greatly in excess of the corresponding 
“black body" brightness. Its departures from 
normal radiation are, however, very striking. At 
the lowest stages of incandescence the red is 
almost absent (at 700 degrees O. less than one 
per cent, of black body brightness), whereas the 
blue nearly equals the blue in the spectrum of a 
“black body" of that temperature. At 1,200 
degrees O. the reverse is true, i. e. t the blue of the 
spectrum is less than one per cent, of “black 
body" brightness and the red equals the cor- 
responding intensity of the “black body." The 
oxide is therefore blue at the “red heat" and 
ruddy when "white hot." At an intermediate 
temperature of about 1,050 degrees the radiation 
is non-selective — having the distribution of a 
black body spectrum and an intensity of about 
forty per cent. At 1,400 degrees C. the begin- 
nings of fusion became apparent in the field of 
the optical pyrometer and until more precise 
measurements are available that temperature may 
be taken as the approximate melting point of 
germanium oxide . 

Eleotric conduction: E» B, Wilson. According 
to the free electron theory of electrical conduc- 
tion the conductivity is proportional to the num- 
ber of free electrons per cubic centimeter. Ac- 
cording to a theory recently developed in a series 
of papers presented to the National Academy and 
published in their proceedings, Dr. E. H. Hall 
has proposed to take into account not only the 
free electrons but the residual charged atoms 
from which the electrons have departed. He finds 
that the major part of the conductivity appears 
to be due to the behavior of these residual posi- 
tively oharged atoms instead of to the free elec- 
trons. On the free electron theory it is reasonable 
to suppose that a negatively charged conductor 
might be very slightly more conducting than in 
the neutral state. On Hall's theory it is reason- 
able to suppose that a negatively charged con- 
ductor should be slightly less conducting than in 
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the neutral state. Professor Henry Perkins, of 
Trinity College, working in Lange vin 'a laboratory 
last year, found (albeit with a very delicate ex- 
periment) that apparently a negatively charged 
conductor became less conducting and a positively 
charged conductor more conducting. If this ex- 
periment should be substantiated it would seem 
to be additional support for Hall's theory. Pro- 
fessor Wilson discusses the matter theoretically. 


The quasi-equation P 


T — ; Edwin H. 
d'T 


Hall. The P is the Peltier effect, the V is the 
Volta effect. Lord Kelvin, to whom the equation, 
if it can be called such, is due, found that it was 
very far from being verified by experimental evi- 
dence and concluded that something had been 
over-looked in the argument. Compton's experi- 
ments (Physical Review, Vol. 7, 1910, p. 209) on 
nickel and iron made the ratio of the two sides 
of the equation about fifty. The paper now 
offered will propose an amendment, on theoretical 
grounds, making the two members much more 
nearly equal. 


The thermal conductivity of metals under ten- 
sion: P. W. Bridgman. 

The transfer of radiation momentum in quanta 
to matter: William Duane. 

Further experiments on the mass of the elec- 
tric carrier in metals : Richard C. Tolman. The 
production of an electromotive force by the ac- 
celeration of a metallic conductor was apparently 
demonstrated by the work of Tolman and Stew- 
art, by measuring the pulse of electric current 
produced by suddenly stopping a coil of wire 
rotating around its axis. The purpose of the 
work described in the present article has been 
twofold. In the first place it seemed desirable to 
obtain a new demonstration of this production of 
an electromotive force by the acceleration of a 
metal, using some method of attack as different 
as possible from that of Tolman and Stewart, in 
order to increase our certainty as to the reality 
of the effect. In the second place, it seemed de- 
sirable to try to find a method which would elim- 
inate direct electrical connections between moving 
and stationary parts and would avoid the sudden 
stopping of a coil of wire, with the attendant 
chance of irregular electromotive forces due to 
buckling or slipping of the wire. The apparatus 
finally used consisted of a copper cylinder 9j^ 
inches long, 4 inches outside diameter and 3 inches 
inside diameter, oscillating about its axis with a 
frequency of 18.9 cycles per second. Surrounding 
this copper cylinder was a coil containing about 
60 miles of No. 38 copper wire (diam. 0.1 nun,), 
which acted as the secondary of a transformer. 
Connection from this secondary was made through 


[Vou Iilti, $0,1481 

a specially designed three sAtjft amp&fite w#ka 
vibration galvanometer* T be tendency of thaiJec- 
trons in the oscillating soppsr ey Under tp lag#* 
hind because of their ine^Mil to 
tive force, the effects of w fcfefa were ***>- 
ured by the deflection of g* vibration galvano- 
meter. These galvanometer Ufowi 

compared with those efcte- 

tromotive force accompanjggg tsaMVteese emula- 
tion of the cylinder in sueh a wagy aa Ao '-cut the 
earth's magnetic field. 

44 Permalloy a supermagneUe mm&riedi U. 
D. Arnold and G. W. Elmek. '^gtSth" material, 
an alloy of nickel and iron, is *ftpe easily 
magnetized than any previously ImoiK its 
susceptibility in weak fields being ssuffwi 
that of the best soft iron or gUtam steel. 
Because of its extraordinary magnettet^^eMnsa- 
bility it has been given the name “yslttMtfhty*'’ 
The sensitiveness of its magnetic and rotated prop- 
erties to heat treatment and to mechanical control 
adds to its scientific interest, hn theoteotrical 
arts and especially in telephony and te leg raph y it 
promises great advances, among which hi a revo- 
lutionary change in submarine cables. 

Some recent measurements of 1 Trans-Atlantic 
radio transmission : Ralph BrOWST. * During 
the winter of 1922-23, measurements have 
been made in London of sigiu# derived 
from the radio station at Rocky Point, Long 
Island, IT. S. A. The transmission was At a wave 
length of 5,300 meters (frequency eyries 

per sec.) using a continuous wave. In London 
the measuring apparatus determined the absolute 
value of the electric field of the received radiation. 
The electric field of the radiation was also ttifis* 
ured at a point in New Jersey to get & theek on 
the amount of radiation sent out. Curves ark given 
showing the typical daily variation of the trans- 
mission during J anuary, February and IfcSftSh, 
1923. The data are the most complete of* tiifir 
kind yet published. 

New telegraph alphabet: George O, ShjW in. 
From these measurements it was poiKiSi* "to 
calculate the ratio of mass to charge fofr thielsc- 
tric carrier in copper. Within the limits bf 
imental error this ratio was found to betfcO same 
as that for an electron in free space. w 

Biographical memoir of Barman tfe&fflhtp 
Morse: Ira Remren (by title). 1 *** 

Biographical memoir of Samuel James 
W. H. Howell (by title). * '«* ■ 51 

Biographical memoir of Alexander 
A. Notes (by title). 

Biographical memoir of J. C. Brunner : H A. *F. 
Penrose, Jr. (introduced by C. D. Waleot^^by 
title). 
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AGRICULTURAL RESEARCH AS A 
CAREER 

The production, storage and distribution of 
'’an adequate supply of food and raw materials 
constitute the primary function on which all 
civilization has been founded. The raw ma- 
terials are at the present time of various kinds* 
Primarily they had to do with clothing and 
shelter, so cotton, wool, leather and wood have 
always been the major products. The number 
of products used for food and raw materials 
has increased from time to time and the pro- 
portion has varied as opportunities for new 
uses and wider distribution have developed. 
While adding to the total of production and 
consumption, they have not materially changed 
the dependence of the world upon the staples 
of centuries past. 

During the past century America has been 
producing an excess of food. She has offered 
opportunity for development to her own grow- 
ing population and to the crowded populations 
of Europe. As long as there was an abun- 
dance of rich and fertile land available for cul- 
tivation, the major effort of agricultural re- 
search has been to increase the production per 
man and that effort has been so highly success- 
ful that one agricultural worker can to-day 
produce four or five times as much food as 
his grandfather could. The major portion of 
the nation's rich and fertile acres has now’ 
been taken up. If this nation is to continue 
to develop for another century, as she has dur- 
ing the past, those engaged in agricultural 
research must redouble their efforts and increase 
the production per acre as they have in the 
past increased the production per man. The 
European nations reached this condition a 
long while ago and those nations that recog- 
nised the problem and put forth the greatest 
efforts in the development of food production 
have grown the most rapidly in wealth and 
power. The field of agricultural research 
therefore offers to the coming generation of 
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scientific workers a wonderful field for indi- 
vidual advancement and, at the same time, 
outstanding opportunity for national service. 

AGRICULTURAL RESEARCH EMBRACES MANY FIELDS 

Agriculture is not a single science but the 
application of many sciences to the agricultural 
problem. Almost every agricultural problem 
h&a a chemical and a biological phase. Many 
of them involve problems in physics, physiology, 
bacteriology and genetics. The soil problems 
lead into geology, while irrigation and drainage 
have many relations with engineering. The 
biological sciences have been split into many 
fields, such as plant pathology, entomology, 
parasitology, as well as applied subjects such as 
agronomy, animal husbandry, horticulture, for- 
estry and dairying. 

WHO SHOULD UNDERTAKE AGRICULTURAL 
RESEARCH f 

Those who love nature, who take a keen 
delight in plants and animals, who are inter- 
ested in life’s varied manifestations, who love 
the great outdoors and outdoor life should be 
especially interested in agricultural research. 
In a field as broad as this there is of course 
every variety of occupation, but in a large 
majority of the cases those who engage in 
solving the problems related to agricultural 
development keep closely in contact with the 
soil, the plant or the animal and at least a part 
of their work is of necessity in the open. He 
search in itself keeps the mind young and 
growing. Agricultural research affords oppor- 
tunities that make for health, long life and the 
physical strength that is required for accom- 
plishment 

The field of agricultural research is so broad 
that there is opportunity for every one who has 
a trace of the research spirit. Some position 
can be found into which one’s abilities and 
capabilities can be fitted. The student, however, 
who desires to fit himself to reach the highest 
positions of responsibility, or to make the ma- 
jor contributions to the progress of science, 
must sec to it that his educational foundation 
has been of the broadest and most fundamental 
character. Much of the research in the past has 
been on superficial problems. The great prob- 
lems of the future are in the solution of fun- 
damentals— problems in most cases involving 


many of the sciences — and the broader one’s 
foundation in these sciences the more likeli- 
hood there is of unlocking nature’s secret. 
Many a man lias approached the threshold of 
a great discovery only to find himself bafled 
by his lack of training, while some other man 
with no greater ability but with a broader 
knowledge of methods of related fields has 
found the key and unlocked the door of knowl- 
edge. 

THE QUALIFICATIONS FOR SUCCESS IN MMUUBCH 

A relatively small number of men and woman 
go to college. A still smaller number should be 
encouraged to take up research work. Just 
what the qualities are that make up research 
ability are hard to define. No examination was 
ever devised that could determine. Brilliancy 
in student scholarship is no test. Darwin and 
Pasteur, two of the greatest research men of 
the last century, were indifferent students. In 
other cases, brilliant students have been bril- 
liant research men. Scientific research requires 
absolute honesty and integrity of purpose. No 
man should look forward to a career in research 
who is not fundamentally honest and con- 
scientious. A spirit of public service, of re- 
sponsibility for the advancement of the nation 
or the race, is a major asset. A desire to co- 
operate with your fellows, ability to organise 
and direct the actions of others, all contribute 
to success. The vital outstanding factor that 
makes for success in research is vision, ability 
to look into the future, to keep an open mind, 
to hold all information as relative and subject 
to revision or new interpretation or even to 
be discarded, if the necessity arises, and an 
entirely new concept substituted. Vision car- 
ried to the extreme becomes visionary. Open- 
mindedness in the same way becomes skepti- 
cism, and yet progress in the research field is 
conditional upon these attributes of mind. If 
they be well balanced and coordinated and ac- 
companied by the other essentials there are 
almost no limits to the possibility of accom- 
plishment. Without them there may be sub- 
stantial accomplishment — many contributions 
to the sum total of human knowledge— but the 
great discoveries will be for others. 

ADVANCED TRAINING 

With the increasing complexity of all the 
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sciences the research held is becoming more 
and more restricted to those who are especially 
trained for the work. In a complicated subject 
like agriculture this is especially true. The 
great advancements of the past have been 
made by those who have brought the best train- 
ing to the problem and it is hardly worth while 
for any one to look forward to that field in the 
future unless he is willing to undertake ade- 
quate training for this service. A statistical 
study of those who have contributed most to 
their respective sciences shows that over seventy 
per cent, of them have earned doctor's degrees. 
These men represent the education of a genera- 
tion ago when doctor's degrees were relatively 
rare as compared with the present time. If 
this is true to-day, how much greater will the 
percentage be in the generation to follow! 

Three years of advanced training may at the 
first glance seem formidable. It is, however, 
relatively easy to obtain under existing condi- 
tions. At least one year of graduate work 
should be taken immediately after graduation. 
During this year the student will become famil- 
iar with the research problem in his major 
field and have extended his breadth of vision in 
two or more related lines. The results of this 
year's work should lead to a final determination 
as to whether or not he is fitted to enter a 
research career. If he has been reasonably suc- 
cessful in his major subject it will now be pos- 
sible for him to obtain employment in the 
chosen field. That employment should be se- 
lected with reference to opportunity offered, 
rather than salary. A research position in an 
experiment station or government laboratory, 
or an assistantship in a scientific department 
with part time teaching and an opportunity for 
research, will give opportunity to further try 
out capabilities and inclinations. Two or three 
years' work of this kind, making use of every 
opportunity for acquiring additional training 
and experience and in demonstrating capabil- 
ities along administrative or cooperative lines, 
are of more value in determining success than 
are generally realised. Following this, two 
more years of graduate training under the 
direction of one of the great leaders in his 
chosen field should complete the fundamental 
preparation for his life work. By making use 
of a scholarship, a fellowship or an assistant- 


ship this can be accomplished with relatively 
small financial outlay. By this time the stu- 
dent will have learned that there is no end to 
study and development and that every oppor- 
tunity of obtaining greater breadth of training 
and especially of making contacts with leaders 
in the related sciences should be embraced. 

OPPORTUNITY FOR SERVICE 

Despite the wonderful progress that has 
been made in the last generation, the oppor- 
tunity for still further discoveries is unlimited. 
Every time a problem is solved, three or four 
new ones are opened up and any worker enter- 
ing the field will find that there is a crying need 
for more knowledge on every hand. Who knows 
that we are using the best breeds of animals 
that can be developed? For the most part we 
have been content to continue with those our 
ancestors used, in many cases without material 
improvement. It is possible that the intro- 
duction of wild strains or the crossing of other 
domesticated species might easily give us the 
foundation for the development of still more 
economical producers than those we are using 
at present. 

In the nutrition field every new investigation, 
instead of solving our problems, simply opens 
up further avenues requiring research. The 
discovery of the existence of vitamins explains 
why previous nutritional investigations were 
not conclusive, but the investigation is still to 
be made that will explain the vitamin. 

The plow is one of the most ancient of agri- 
cultural implements. It is also one of the most 
modem. Recent investigations have shown that 
under certain conditions greater yields have 
been obtained by omitting the plow. We need 
to know more about the physics, the chemisfccy 
and the biology of plowing. The same is true 
of tillage in general. The crops of a generation 
ago have been largely superseded by more pro- 
ductive varieties. Is there any reason to be- 
lieve that still more profitable forms can not 
be developed? 

Notable progress has been made in bud se- 
lection in certain citrus fruits. This same 
process may be equally valuable over a much 
wider field of horticulture. The factors of pro- 
ductiveness and hardiness need much careful 
investigation to determine their causes. The 
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forestry situation is becoming acute. Our fath- 
ers destroyed the forests to get rid of them. 
Our sons will have to develop anew what their 
ancestors destroyed, Reforestation involves 
problems in almost every field of science. 

The present methods of control of insect 
pests have been almost entirely the development 
of a single generation. The field is as yet 
hardly touched. Almost every one of our major 
insect pests needs further investigation. The 
chemists should combine with the entomologist 
to study the attractiveness of different grass- 
hopper baits and when they have solved this 
problem they will find an almost unlimited 
field in the development of attractive substances 
to assist in the destruction of injurious insects. 
The control of plant diseases needs the combi- 
nation of the chemist, the plant physiologist 
and the pathologist to work out the intricate 
problems of the lethal relations of host and 
parasite. We have been working with a small 
number of standard insecticides and fungi- 
cides. Who knows that modem chemical re- 
search does not offer a dozen more efficient 
compounds than those in present use ? 

This country has established an enviable rep- 
utation for the success of its eradication pro- 
grams. Contagious pleural-pneumonia, seven 
outbreaks of the foot-and-mouth disease and 
many small outbreaks of gipsy moth have been 
completely eradicated. The citrus canker has 
been eradicated from the commercial citrus 
growing regions and is rapidly being elimi- 
nated from the remainder of the gulf region. 
The sweet potato weevil has been greatly re- 
stricted in the commercial areas. The Texas 
fever campaign is approaching completion. 
The progress of the pink boUworm, the bar- 
berry and the tuberculosis eradication programs 
is very promising. These have been made possi- 
ble by persistent research that has developed 
methods. Hog cholera, contagious abortion, 
the ox warble, the codling moth, the boll weevil 
and a host of other pests and diseases offer 
equally favorable opportunity for great 
national eradication movements as soon as the 
research workers have perfected the methods 
that will make them possible. 

The discovery of the colloids has opened up 
a mew field of investigation into hundreds of 
agricultural problems, few of which have as 


yet been touched. No one can predict the ad- 
vances possible before this line is exhausted. 
Our ideas of the plants’ sources of nitrogen 
are being constantly modified. Here is oppor- 
tunity for exhaustive research. The recent de- 
velopments in our knowledge of the relation of 
insects as transmitters of plant diseases and 
especially the recent discoveries of organisms 
connected with the mosaics open up a wonder- 
ful field of research in which many scientific 
groups must combine. The influence of meteor- 
ological factors on plant and animal develop- 
ment is an almost unworked field. The whole 
subject of the water requirements of plants, 
the movement of water in its relation to irri- 
gation and drainage, need much further study. 
The chemist, the physicist, the biologist and the 
engineer are all needed in the solution of these 
problems. 

The problems in production have been the 
major field of agricultural investigation in the 
past. With the concentration and specializa- 
tion of populations the problems of marketing 
and distribution are becoming equally or even 
more important. The economist must now join 
forces with the other scientists in the solution 
of many of the most intricate problems. To 
further itemize would be superfluous. Every 
ramification of the field of agriculture offers 
wonderful opportunity for individual effort, as 
well as opportunity for contribution to national 
welfare and human development. 

NOT NECESSARY TO GRADUATION IN AGRICULTURE 

From the above outline of the problems it is 
readily seen that a comprehensive research into 
a complicated agricultural problem requires 
the services of men trained in many fields of 
research. The great contributions in most of 
the applied sciences, such as agriculture, en- 
gineering and medicine, have been made by 
those who have approached the problems 
through the pure sciences and this will probably 
be even more noticeable in the future as the 
superficial problems are solved and the funda- 
mentals are undertaken. There is, therefore, 
no reason why a graduate who has majored in 
any of the fundamental sciences ahould not 
look forward to a career in agricultural re- 
search with every expectation that his fVu cf * 
of suoeees will equal or exceed those whpap- 



Mat 25, 1928] 


SCIENCE 


60S 


proach the problem from the standpoint of the 
more technical agricultural training. 

WHAT A RESEARCH CAREER OFFERS 

One of the first effects of the World War was 
to place the scientist and the teacher in an al- 
most hopeless financial condition. One of the 
secondary effects has, however, been to bring 
to the attention of the people of all civilised 
countries the value of science and especially 
of organised research as an important factor 
in the preservation of their national unity. The 
final result promises to be an increased oppor- 
tunity and recognition for the scientist in gen- 
eral and especially an appreciation of the in- 
creased necessity for continued research in the 
development of any industry. 

For the man just out of college or having 
completed a single year of graduate work, the 
greatest opportunity will usually be in con- 
nection with the educational institution or gov- 
ernment bureaus. A few years’ experience with 
its accompanying accomplishment and broad- 
ening of vision, combined with educational 
training, will place the individual in line for 
further advancement in these organizations or 
for opportunity to enter the commercial field. 
With the present trend in salary standards, 
the research scientist in agricultural lines may 
look forward to a relatively early opportunity 
to enjoy a salary that will support his family 
in reasonable comfort and still allow a margin 
for accumulation. As he advances in his pro- 
fession and gains a position of leadership the 
margin of possible accumulation will increase 
rapidly. By this time his position will give 
him social standing and opportunity that others 
can only purchase by the expenditure of much 
larger sums of money. In addition, with the 
growing recognition of the value of the work 
of scientific men, larger and larger flranci&l 
rewards are being paid to the best men. 

E. D. Bale 

Director or Soientotc Work 
United States Department or Agriculture 

THE ART OF MEDICINE 

In the dome of the magnificent structure 
of contemporary medical education, across the 
ceiling, are Inscribed the woids, “Mene, Mene, 
Tekel, Upharsin .” 1 Below, in the alcoves of 

i Daniel, v. 25. 


laboratory science, there may be made out, 
perhaps less distinctly, the words, which, traced 
by the Hand, foretold the fall of Babylon: 
“Thou art weighed in the balance, and art 
found wanting.” 

A writer on the medical art, rich in the 
modem spirit, but not contemporary with us, 
has said 2 “This is the great error of our day 
in the treatment of the human body, that physi- 
cians separate the soul from the body.” 

The idea that the patient is a person who is 
sick, and that the healing art is to make a sick 
person well, will dominate the medicine of to- 
morrow, whether the art is applied in time to 
prevent, or only so late that cure is not possible. 

Just now the point of view of psychobiology 
is becoming recognized as the one from which 
the physician must regard his patients How 
can the student of medicine get this point of 
viewf Best, by example, from his teachers who 
have it, who treat patients as persons in dis- 
tress, with dis-ease, seeking the physician for 
relief. But also, more formally, by a study of 
the personality as Meyer has indicated . 4 

This point of view involves a reorganization 
of the medical curriculum. The logic of the 
present arrangement is clear. It is to study 
structure, then function, then defective or “dis- 
eased” structure and function ; and finally, oases 
of disease, applying the already acquired 
knowledge of structure and function. 

The reorganized curriculum will have a dif- 
ferent logic. The patient, a sick person, will 
be studied first and ehiefly. On the hypothesis 
that function and structure are inter-related, 
the student will use pre-laboratory methods, 
and then will go to the laboratory to get help 
in solving problems which the patient presents. 
The student will begin with the obvious, or 
more nearly obvious and go on to the less ob- 
vious, or the hidden. He will learn first to 
use his own senses, then try instruments ef 
greater or less precision. 

The course in clinical medieine will be the 
major course for the four years. It will be 
the only major course, comprehending surgical 
therapeutics as well as the other forms of 

2 Plato -Charinides, translated by Jowett. 

3 Yerkes, B,, “Delation of psychology to medi- 
cine,” Science, Vol. liii, No. 1862. 

4 Meyer, A. See Curriculum of School of Medi- 
eine, Johns Hopkins University. 
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therapy now taught as specialties. The labora- 
tory branches will be supplementary, accessory, 
subsidiary. 

This may be set forth in a skeleton schedule 
(Fig. 1). For convenience in schedule making 
the laboratory sciences may be put into three 
groups, the anatomy group, the physiology 
group and the pathology group. Devoting the 
morning of five days in the week to clinical 
exercises, and the afternoon and Saturday 
morning to laboratory Btudies, gives six labora- 
tory periods in each week. These may be 
combined to form three units. The schedule 
for the first three years, with three groups of 
studies and three units of time, may be out- 
lined easily. 

Five days would be arranged as follows: 
The first hour (9-10) would be a didactic lec- 
ture; the hours from 10 to 12 would be devoted 
to the study of patients (bed patients, out- 
patients, patients in the districts) ; from 12 to 
1 there would be a clinical lecture ; intermission 
from 1 to 2 ; from 2 to 5, laboratory work pre- 
ceded by as formal a talk as the instructor 
desired. This would reduce the didactic lectures 


to two a day at the most, from 9 to 10 and 
from 2 to 3. 

In the second year and in the third year the 
student would have the same laboratory groups, 
with the shifting of period as shown in the 
diagram. (Fig. 2). The fourth year might 
well be left for electives. 

This scheme might be utilized in a complete 
school of medicine. The course as outlined 
would be followed by all students for two years. 
At the beginning of the third year, specializa- 
tion in dentistry, public health or industrial 
medicine could be undertaken, and two years, 
or the second half of the course, might be thus 
employed. The two years in the clinics with 
training in the general laboratory branches 
would be of great value to the dentist or doctor 
of public health. The “practitioner” would de- 
vote four years to clinical medicine. 

What about research! There is some confu- 
sion of thought here. “Many are called but 
few are chosen.” The capacity for adding to 
the sum of human knowledge is a rare gift. 
The capacity for adding to one’s own knowledge 
is possessed by every medical student. So the 
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spirit of research should be in every student. 
If he does not have this, medicine is not for him. 
But let us not think we yet know how to select 
from the thousands who wish to study medicine 
each year a few groups of fifty or sixty, for & 
few schools, so that in each group there shall 
be even five “righteous" persons, t, e., capable 
of adding to the sum of human knowledge. 5 

There are many and serious practical objec- 
tions to the scheme I have indicated in outline, 
which I shall not take the time to consider now. 
I have intentionally avoided details. At the 
risk of being misunderstood, and seeming 
dogmatic, I have sought brevity. But from 
many quarters arise suggestions that the stu- 
dent should come in contact with patients 
earlier than at present Why not be “simple 
minded” 6 and begin at the beginning f 

Stephen Rushmork 
Tufts College Medical 8chool 


PRESENTATION OF THE MARY 
CLARK THOMPSON MEDAL 
TO DR. EMMANUEL 
DE MARGERIE 

At the recent meeting of the National Acad- 
emy of Sciences, the Mary Clark Thompson 
Medal was presented to Dr. Emmanuel de Mar- 
gerie by Dr. Charles D. Walcott, president of 
the academy. In making the presentation Dr. 
John M. Clarke said: 

It should be clearly understood that this 
award, based upon the foundation established 
by Mrs. Frederick F. Thompson, has for its 
purpose the recognition of full achievement in 
the sciences of geology and paleontology and 
while the award may encourage its recipient to 
further endeavor, this is not its first purpose. 
By the terms of the foundation, the Thompson 
Gold Medal shall go to him who has not, failed 
in seed time nor in harvest and the fruits of 
whose labors are evident in the sheaves he has 
already reaped. This medal has been given 
but once before and then to Charles D. Walcott, 
the president of this academy. 

Your committee has very cautiously filtered 

» Pritchett, H. S., Report of President of Car- 
negie Foundation, 1921. 

« Pearl, Raymond, “Trends of modern biol- 
ogy," Science, VoL LVI, No. H55. 


the world of geological achievement in its 
effort to fix upon the work and the author of 
the work most fitly to be crowned by this 
award. It has halted at no national boundaries 
and its decision has not been a hasty one nor 
arrived at by any devious crosscut. In conse- 
quence the committee has the pleasure of pre- 
senting to the academy for the award of this 
highest honor in these sciences in its gift Dr. 
Emmanuel de Margerie, former president of 
the Soci6t6 G6ologique de France, actual di- 
rector of the geological service of Alsace- 
Lorraine, the bearer of many distinctions in 
geology and its allied sciences, laureate of the 
Academic des Sciences, member of Pins tit ut 
and Chevalier de ia Legion d’Honneur. 

Thirty-five years ago on his return from a 
visit to France, J. Peter Lesley, a member of 
this academy, wrote enthusiastically of meeting 
in Paris, along with Hubert and other men of 
distinction in science, a young man whom he 
characterized as “one of the best of the younger 
geologists — de Margerie.” It is quite safe to 
say to-night that de Margerie still holds title to 
that characterization subject to some such mod- 
ification as the best of the younger looking 
geologists. At all events the thirty-five years 
have yielded up their harvest and while we re- 
spect and honor him for his versatile accom- 
plishments in many fields of investigation, his 
researches on the dislocations of the earth's 
crust, on the interpretations of terrestrial re- 
lief in terms of earth structure, his extensive 
and incessant labors on geological cartography, 
his bathymetric survey of the oceans, his con- 
tributions to the geological map of the world, 
his orogenic studies in the Pyrenees and the 
Corbi^res and the Jura — all these are his monu- 
ments — but no devotee of this science of geol- 
ogy can fail to recall without emotion de Mar- 
gene's most excellent service in translating 
from exceedingly difficult and intricate Ger- 
man into lucid French and in illuminating this 
translation with annotations as important as 
the original work, Suess’s “Das Antlitz der 
Erde,” de Margerie's “La Face de la Tern." 
To this monumental task de Margerie devoted 
the years from 1894 to 1917. Scrupulously 
exact in translation, vastly enriching the labors 
of that master of geological science, de Mar- 
gerie has given an impulse to the work which 
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has enabled it to penetrate deep into the pres- 
ent thought of the science. It is a rare good 
fortune lor ns that onr laureate is here, even 
though he faces homeward after his cycle of 
onr universities and it is with gratification 
that your committee introduce him for this 
award. 

After receiving the medal M. de Margerie 
replied: 

My first word in acknowledging the award of 
the Mary Clark Thompson Medal must be a 
word of gratitude. 

To be selected as a characteristic representa- 
tive of the trend of geological research at the 
present time is a very great honor indeed, 
specially when one recalls the first to receive 
that signal distinction Dr. C. D. Walcott, our 
most distinguished president and my friend for 
many years. 

One of the pleasantest days I can recollect 
in ray whole life occurred just four years ago, 
in 1919, when, as an officer of the Geological 
Society of France, it became my duty to report 
on the work of Dr. Walcott, to whom our 
greatest prise for paleontology and geology, the 
Gaudry Medal, had been awarded. I felt even 
more delighted than I could tell to embrace that 
unique opportunity of summarising, for the 
benefit of my colleagues, the splendid contri- 
bution to early Paleozoic structural and organic 
history which have made the name of the pres- 
ent secretary of the Smithsonian Institution 
famous throughout the world. 

How unworthy do I feel when I see on the 
rolls of the academy my own name following 
the name of that great investigator, whose ser- 
vices in deciphering the most complicated prob- 
lems of Cambrian stratigraphy stand in such 
preeminence — not to speak of so many other 
achievements, both scientific and administrative, 
made in the successive capacities of field 
explorer, of museum curator, of executive 
officer, and above all, of invertebrate paleon- 
tologist ! 

It is, I believe, the practice on such occa- 
sions as this to say a few words regarding one’s 
own pei-sonal experience. Autobiography is a 
very dangerous type of literature, particularly 
in its oral, improvised form; and I shall not 
dwell upon the external events of my life, which 


— just as for happy nations — have been few 
and unimportant. Allow me only to refer 
briefly to some incidents in my intellectual his- 
tory, which are closely connected with the re- 
sults for which I am standing here to-night. 

First among my feelings comes the joy of 
work and of discovery. The stimulus of getting 
at something new, even in a very restricted 
field, of penetrating a little deeper in the knowl- 
edge of nature, has always appeared to me as 
one of the reasons of living and one of the 
justifications of effort. 

But the true, perhaps, would seem unattract- 
ive if it were not constantly associated with 
the beautiful. And is not the geologist spe- 
cially fortunate in deciphering, as in a labora- 
tory of his own, sea-cliffs and canyons, great 
mountain-ranges and glacier-sculptured peaks, 
burning volcanos or silent caverns f To my 
mind science seems as inseparable from art; 
think only of Leonardo, or, nearer to us, of 
Buskin, and again, in our own days, of that 
man of genius, but bo modest that very few 
know of him, William Henry Holmes ! 

Another factor in science, the importance of 
which I would like specially to emphasize, is 
the element of sympathy — the moral or social 
element. Every bit of scientific work is the 
product of human effort, the final outcome of a 
far-reaching chain of inheritance, combined 
with some data of personal discovery; it oc- 
cupies a definite place in the intellectual evolu- 
tion of mankind — and there lies the reason why 
the history of science, so ably advocated in 
this country by Dr. Sarton and more particu- 
larly on its geological side by Dr. Merrill, is 
of such importance to develop a deeper compre- 
hension of the past and a surer construction of 
the future. 

Now, to speak again of myself, I have to 
admit that anything of value which may have 
come from my pen, in geology and geography, 
was largely obtained through association with 
one friend or another. The two first volumes 
on which my name appeared in print and which 
were both published in 1888 — Les Dislocations 
de VEcoree terrestre and Les Formes du Ter- 
rain — were written in conjunction with my 
revered masters, Professor Albert Heim, of 
Zurich, and General de La Nog, of Paris. And, 
in the preparation of the work which has ab- 
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sorbed more than half of my time since 1 be- 
came interested in geology — the French edition 
of Eduard Suess’s masterpiece : “The Face of 
the Earth” — I enjoyed the efficient help of 
twelve among the most active of French geolo- 
gists and geographers. 

Finally, when I was obliged to act alone, may 
I state that I have always had before my eyes 
the desire to do full justice to my predecessors 
in the very field where I was working? The 
perhaps too bulky volume on the “Structure of 
the Jura Mountains,” which has just been pub- 
lished by the Geological Survey of France, and 
which is only the introduction to a monograph 
of a more original character, is, in fact, a con- 
tinuous appeal to the rights of writers of past 
generations to get our full esteem for what 
they achieved, often under very unfavorable cir- 
cumstances. 

I fear I have expanded perhaps too much on 
my own psychology ; and, still, I feel compelled 
to add something more : the great inspiration I 
have found, since more than forty years, in 
perusing the magnificent documents with which 
America has enriched, during that time, geo- 
logical science in all its various branches. Never 
shall I forget the deep impression which some 
of your great men made upon my youthful 
mind when I first met them in Paris in the 
year 1878, on the occasion of the inaugural 
meeting of the International Congress of Geol- 
ogists. Again, in 1891, at the fifth session of 
the same body, what a joy it was for me to 
greet so many eminent teachers and to exchange 
ideas with such men as James Hall, Dana, 
Emmons, Gilbert, King, Lesley, Newberry, 
Powell, Shaler, Whitney, the two Williamses 
and many others who, alas, have now passed 
away, but who have still left to us here the 
benefit of their wide learning! 

To conclude, let me tell you how pifoud I 
feel to have received as an acknowledgement of 
my life-work this beautiful medal; let me 
thank you for your generosity which I am 
sure, will be felt very deeply by my colleagues 
in the French Academy and by French scien- 
tists at large; and— last, but not least — let me 
express my very cordial gratitude and affection 
to Dr. Clarke for his kind and sympathetic 
appreciation of my humble efforts. 


SCIENTIFIC EVENTS 

EDWARD WILLIAMS MORLEY 
The following resolutions were passed at 
the New Haven meeting of the American 
Chemical Society in memory of Edward Wil- 
liams Morley, an honorary member of the 
society : 

The American Chemical Society in this me- 
morial wishes to express its appreciation of the 
great loss it has sustained by the death of Pro- 
fessor Edward W, Morley, who was to have been 
the honorary chairman of this meeting. 

Born in 1838, graduated from Williams Col- 
lege in 1800, he entered the Congregational min- 
istry and was called from it to be professor of 
natural history and chemistry in Western Reserve 
College in 1869. He was actively connected with 
this institution for 87 years and since his re- 
tirement has made his home near Hartford, Con- 
necticut, in which city he died on February 24 
of this year, shortly after his eighty-fifth birth- 
day. 

Although Western Reserve College was but lit- 
tle known at that time, Professor Morley soon 
brought it into prominence and raised himself 
by his own genius to be one of the foremost 
scientists of his time. He was as much a physi- 
cist as a chemist, and most of his published 
papers, curiously enough, lie in the domain of 
physics, although he allied himself primarily with 
the chemists. 

With remarkable characteristics for precision 
and thoroughness, he possessed also an unusual- 
ly clear and resourceful mind and a wonderful 
mechanical skill, so that he was not only a great 
investigator, but also an inventor of many new 
devices for fine and exact measurement. Among 
these were a precision eudiometer for the rapid 
determination of oxygen, two types of differential 
manometers, by which differences of gaseous pres- 
sure can be measured to the 1/10000 mm, of 
mercury and many mechanical features of a 
minor sort used in the manipulation of gases. 
Together with Professor Michelson he developed 
the interferometer, an apparatus for measuring 
lengths in terms of the wave-length of light, and 
employed it in measuring the expansion of metals, 
the relative motion of the earth and the ether, 
and the velocity of light in a magnetic field. 

The work, however, for which he is best known 
among chemists is that on the densities of oxy- 
gen and hydrogen and the ratio in which they 
combine, published as Smithsonian Contribution 
to Knowledge, No, 980, This research, finished 
in 1895 and on which he was engaged for eleven 
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years, brought him world-wide recognition as a 
scientist of the first rank. 

Professor Morley was of a very modest and 
retiring nature, never pushing himself forward, 
and for this reason he was not known intimately 
to many. But those few who enjoyed the privi- 
lege of knowing him well were impressed by the 
sweetness of his nature, the broadness of his 
culture and knowledge, the nobleness of his spirit 
and the wisdom of his counsel. 

By making him its president in 1899 and elect- 
ing him to honorary membership in 1900 this 
society honored not so much him as itself. 

REGISTRATION IN GERMAN UNIVERSITIES 

Foreign exchanges publish particulars as to 
the number of students in German universities. 
The total number had increased to 60,000 at 
the outbreak of war. At the end of the war 
the number was 90,000, and in the summer of 
1921 it was 87,147. At present it is 82,668. 
The Technischen Hochschulen had 12,000 stu- 
dents before the war, in 1920 they had 22,976, 
and last winter 25,556. The division into 
faculties has undergone changes; the warn- 
ings of overcrowding in some faculties have 
had some effect, but the stream of students 
has been diverted into other faculties, which 
are also now hopelessly overcrowded. The fol- 
lowing comparison is given with pre-war con- 
ditions : 


Faculty 

1914 

1922 

Evangelical theology 

4,370 

2,974 

Catholic theology 

2,050 

1,795 

Legal science 

9,8,40 

16,834 

Medicine 

. — 10,048 

15,110 

Dentistry 

976 

4,167 

Philosophy and philology. 

14,400 

12,823 

Mathematics and natural 

sciences.. 8,132 

9,257 

Pharmacy 

1,100 

1,112 

National economy............. 

3,836 

17,714 

Forestry 


490 

The following refer i 

to technical students; 

Faculty 

1914 

1922 

Architecture 

2,193 

1,811 

Constructional engineering 2,707 

3,311 

Mechanical engineering... 

3,118 

8,306 

Electrotechnics 

1,307 

5429 

Mathematics and natural 

sciences.. 1,544 

3,785 

Mining and metallurgy 

576 

1,234 

Naval engineering 

234 

365 

General 

493 

1,483 

It is stated that the 

present day 

student 


does not tend to the same extent as before the 
war to study in the large cities. 


THE KENTUCKY ACADEMY OF SCIENCE 

Dr. Willard Rouse Jillson, director and 
state geologist of the Kentucky Geological 
Survey, was elected president of the Kentucky 
Academy of Science at its tenth annual meet- 
ing, which was held at the University of Ken- 
tucky on May 12. Dr. Austin R. Middleton, 
of the University of Louisville, was elected 
vice-president; Dr. Alfred M. Peter, of the 
Kentucky Agricultural Experiment Station, 
secretary, and Professor W. S. Anderson, of 
the University of Kentucky, treasurer. 

The academy voted the authority to its 
president to make arrangements for the pub- 
lication of its transactions, which up to the 
present have never been printed. It also voted 
to sustain the recent resolutions of the council 
of the American Association for the Advance- 
ment of Science with respect to the facts of 
organic evolution and the freedom of teaching 
it and science generally in the public schools. 
Resolutions covering these points were draft- 
ed and approved, and have been forwarded 
to the secretary of the American Association 
for the Advancement of Science. 

Dr. Jillson outlined a proposed symposium 
on “Evolution” to be presented during the 
year as an educational feature under the aus- 
pices of the Kentucky Academy of Science 
in the city of Louisville, and this proposal 
was heartily endorsed by a unanimous vote. 
Preparations are now under way for this 
special meeting, which will be open to the 
public, and will be held in Louisville probably 
during the spring of 1924. The regular meet- 
ing of the Kentucky Academy of Science for 
the presentation of scientific papers and the 
transaction of business will be held at about 
the usual time in Lexington. 

APPOINTMENTS AT THE BUREAU OF MINES 

During the absence in Europe of George 
S. Rice, chief mining engineer of the Bureau 
of Mines, and until further notice, James W. 
Paul will be acting chief mining engineer, with 
headquarters at Washington. 

C. A. Herbert is detailed to Pittsburgh to 
serve as acting chief coal mining engineer, be- 
ginning on June 1 for a period of five months, 
and will report through the superintendent of 
the Pittsburgh Station to Mr. Paul. He will 
have immediate charge of the experimental 



Mat 85, 1923] 


SCltiNCt 


607 


mine work and other coal-mining investiga- 
tions, except the coal waste inquiry for the 
United States Coal Commission, which work 
will be handled directly by Mr. Paul. 

M. van Siclen, assistant to the chief mining 
engineer, will continue in that position and 
act as executive officer for the mining division, 
consulting on technical matters with the act- 
ing chief mining engineer. He will also act 
in the capacity of district mining supervisor 
in leasing matters, except petroleum on In- 
dian lands, and will maintain contact with the 
commissioner on Indian affairs on all Indian 
mineral leasing matters, consulting with H. I. 
Smith on coal-leasing technical matters. 

H. I. Smith will continue as mining super- 
visor and will report through the assistant to 
the chief mining engineer on administrative 
matters, consulting with the acting chief min- 
ing engineer on technical matters. 

S. P. Howell, after July 1, will be detailed 
to the field investigation of liquid oxygen 
explosives under the new appropriation. J. E. 
Crawshaw will continue to serve as acting head 
of the explosives section and report through 
the superintendent of the Pittsburgh Station 
to the office of the chief mining engineer. 

FOREIGN MEMBERS OF THE WASHINGTON 
ACADEMY OF SCIENCES 

The board of managers of the Washington 
Academy of Sciences has elected the follow- 
ing scientific men to honorary foreign member- 
ship in recognition of their prominence in their 
respective fields and their intimate connection 
with scientific work in Washington: 

Professor Leon Manouvrier, Ecole d'Anthro* 
pologie, Paris, in recognition of his life-long woTk 
in anthropology. 

Dr. Carl Frederik Albert Christensen, director 
of Universitets Botaniske Museum, Copenhagen, 
in recognition of his services to systematic 
botany, particularly his monographic studies of 
tropical American ferns. 

Dr. Paul March al, Ministry of Agriculture of 
France, in recognition of his investigations in 
biological problems and their relation to agri- 
culture, especially for work in polyembryony. 

Mr. Edward Clayton Andrews, government 
geologist of New South Wales, in recognition 
of his work in geology, particularly in the fields 
of origin of ©oral reefs, physiography, origin of 
the Australian flora, mountain formation and 
origin of metalliferous deposits. 


Sir Ernest Butherford, director of the Caven- 
dish Laboratory, University of Cambridge, In 
recognition of his work in physics. 

F. Omori, professor of seismology, University 
of Tokyo, in recognition of his work in the field 
of seismology. 

Professor Guiseppi Stefanini, Instituto di 
Studi Superior!, Pizza San Marco, Florence, in 
recognition of his investigations in paleontology 
and stratigraphy, especially the tertiary forma- 
tions of Italy and echinoids in general. 

Professor Max Weber, University of Amster- 
dam, in recognition of his work in zoology. 


SCIENTIFIC NOTES AND NEWS 

Arthur Gordon Webster, since 1892 pro- 
fessor of physics in Clark University, died by 
suicide on May 16, at the age of fifty-nine 
years. 

Mr. Alva Johnston has received the $1,000 
Pulitzer prize of the School of Journalism of 
Columbia University for the best example of a 
reporter's work during the year for his reports 
of the meeting of the American Association for 
the Advancement of Science, published in the 
New York Times from December 27 to 30. 

Dr. Frederick P. Gay, professor of bac- 
teriology in the University of California and 
at present chairman of the Division of Medical 
Sciences of the National Research Council, has 
received from the Belgian Ambassador, on be- 
half of King Albert, the decoration of Com- 
mander of the Order of the Crown in recog- 
nition of his scientific work. 

Dr. Emmanuel de Margerie, French ex- 
change professor to the United States, was giv- 
en a farewell luncheon by the American en- 
gineering profession at the Harvard Club on 
May 18, at which several hundred engineers 
were present. Dr. Albert R. Ledoux, past 
president of the American Institute of Mining 
and Metallurgical Engineers, presided. 

At the annual meeting of the Association of 
American Physicians at Atlantic City, N. J., 
May 1-3, the following officers were elected: 
President , Dr. Charles F. Martin, Montreal; 
vice-president , Dr. Lewis A. Conner, New York; 
secretary, Dr, Thomas McCrae, Philadelphia, 
and treasurer, Dr. Joseph A. Capps, Chicago. 

At the annual congress of the Ophthalmo- 
logical Society of the United Kingdom, held 
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in London at the headquarters of the Royal 
Society of Medicine, April 26 to 28, Dr. George 
E. de Sehweinitz, president of the American 
Medical Association, delivered the Bowman 
Lecture on “Certain ocular aspects of pituitary 
body disorders.” Dr. de Sehweinitz was 
elected an honorary member of the society. 

Professor Arthur H, Blanchard, head of 
the highway engineering department of the 
University of Michigan, was re-elected presi- 
dent of the National Highway Traffic Associa- 
tion at the final session of the annual conven- 
tion on May 10. 

Da. Frederick F. Bussell, formerly director 
of the International Health Board's public 
health laboratory service, has been appointed 
general director of the International Health 
Board to succeed Dr. Wickliffe Rose, who re- 
signed to accept the presidency of the newly 
incorporated International Education Board, 
and of the General Education Board. The latter 
office became vacant by the retirement of Dr. 
Wallace Buttrick, who became chairman of the 
General Education Board. 

Dr. Lewis W. Hackett, associate regional 
director of the International Health Board, 
Rockefeller Foundation, has been transferred 
from Brazil to Italy, with headquarters in 
Rome. He will sail for Europe in December. 

Dr. August Hund has been appointed elec- 
trical engineer in the radio section of the Bu- 
reau of Standards. He is a graduate of the 
Technische Hochschule, Karlsruhe, and has 
been working in the graduate department of 
the University of California, 

Merrill A. Youtz, formerly of the Research 
Laboratory of Applied Chemistry, Massachu- 
setts Institute of Technology, Cambridge, 
Mass., has accepted a position in the research 
laboratory of the Standard Oil Co., Whiting, 
Ind. 

G. F. Moulton has resigned his position at 
the Bureau of Standards to accept a place as 
chemist in the research department of F. C. 
Huyck & Sons, Albany, N. Y, 

Dr. Paul M. Gtesy has been made director 
of the Brooklyn Research Laboratories of 
E, R. Squibb and Sons, manufacturers of chem- 
icals and medicinal products. 


The Biological Survey of the United States 
Department of Agriculture has arranged with 
the Navy Department for transportation for a 
party of scientific men who will make a general 
survey during the spring and summer of the 
plant and animal life of the chain of islands 
extending from Niihau in the Hawaiian group 
to Midway and Wake. Dr. Alexander Wet- 
more, of the Biological Survey, will have gen- 
eral direction of the scientific activities of the 
expedition, which will be carried on in part 
by members of the staff of the Bishop Museum, 
Honolulu. Donald R. Dickey of Pasadena will 
accompany the party to secure moving pictures 
of the colonies of sea birds on Laysan Island. 

Dr. Ellinor H. Bkhre, assistant professor 
of zoology at the Louisiana State University, 
has returned from a three months’ trip across 
the northern end of Panama. She devoted her- 
self largely to the study of fishes, collecting 
live specimens of the poecilidaes for breeding 
experiments and a series of specimens to indi- 
cate the nature of the fauna. 

Dr. John W. Habskbbroer, of the botani- 
cal department of the University of Pennsyl- 
vania, will sail for Europe early in June to 
carry on research work in botany. He will 
join the International Phytogeographic Excur- 
sion through the Swiss Alps in July and 
August. 

Dr. A. S, Hitchcock, accompanied by his 
wife, left in May for South America, where 
he will make botanical collections. Three 
months will be spent in Ecuador, the work be- 
ing a continuation of the cooperation between 
the United States Department of Agriculture, 
the Gray Herbarium and the New York Bo- 
tanical Garden in studying the botany of 
northern South America. About three months 
will be spent in Peru and Bolivia studying 
grasses for the Department of Agriculture. 

Dr. E. P. Felt, New York state entomolo- 
gist, has been given a year’s leave of absence 
for special work for the State Conservation 
Commission in connection with the campaign 
against the European corn borer. 

Professor Horace G. Byers, head of the 
Department of Chemistry, Cooper Union, and 
president of The American Institute of Chem- 
istry, sailed May 8 for a three to four months’ 
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trip to Belgium, Germany and France. The 
greater part of Dr. Byers’s time will be spent 
on investigating the status of the chemical in- 
dustry in Belgium and France. 

Dr, Frederick L. Hoffman, consulting sta- 
tistician of the Prudential Insurance Company, 
expects to participate in the meetings of the 
American Medical Association and the efforts 
which are being made by the American Society 
for the Control of Cancer to arouse more pub- 
lic interest in the question of cancer control 
on the Pacific Coast* Dr. Hoffman on his re- 
turn will revisit the Navaho and Zuni Reserva- 
tions of New Mexico and Arizona to continue 
his investigations which include the measure- 
ment of some 1,600 Indians and mixed bloods. 

The May meetings of the University of 
Pennsylvania Chapter of Sigma Xi was held 
on the sixteenth of the month at The Wistar 
Institute of Anatomy and Biology. Professor 
H. H. Donaldson outlined the work of the in- 
stitute; Professor Helen D. King spoke on 
“Domestication,” and Professor F. S. Hammett 
on “Sensitivity and adaptability of the albino 
rat.” 

Dr. Edward L. Nichols, professor emeritus 
of physics in Cornell University, lectured be- 
fore the Sigma Xi Club and the Scientific So- 
ciety of West Virginia University on May 10. 
His subject was “Incandescent oxides.” 

The Pennsylvania State College Branch of 
the American Association for the Advancement 
of Science held a dinner meeting at the Univer- 
sity Club on May 24. Following the dinner 
Dr. Herman L. Fairchild, emeritus professor 
of geology at the University of Rochester, spoke 
on the subject “Glacial history of the Sus- 
quehanna Valley.” 

Dr. S. J. Holmes, professor of zoology in 
the University of California, gave the annual 
Phi Beta Kappa address before the California 
Chapter on May 15. 

Professor T. Wingate Todd, of Western 
Reserve University, delivered on April 28 an 
address before The Royal Canadian Institute 
on “Royal mummies.” 

Dr. R. M. Wilson, superintendent of the 
Kwangjer Leper Hospital, Korea, spoke at 
Washington University School of Medicine on 
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May 9 on the development of the hospital from 
a few mud huts to its present well-equipped and 
organized state. Practically all this work has 
been done by the leper patients. Dr. Wilson 
has been treating the lepers with Chaulmoogra 
Oil, recently discovered to be of benefit in this 
condition. He reports that he has been able 
to discharge a considerable number of patients 
as cured, and many others have been greatly 
benefited. 

A tablet to Alexander Wilson, American 
ornithologist, was unveiled at the Academy of 
Natural Sciences, Philadelphia, May 17. It 
was designed by Dr. R. Tait McKenzie and 
presented to the academy by the St. Andrews 
Society of Philadelphia, through the generosity 
of the late Dr. F. Lawson Cameron. Alexan- 
der Wilson was born in Paisley, Scotland, July 
6, 1766, and died in Philadelphia, August 23, 
1813. 

Louis Derr, professor of physics at the Mas- 
sachusetts Institute of Technology, has died 
in Boston at the age of fifty-one years. 

The Ohio State Archeological Museum has 
been made the recipient of the entire collec- 
tion of Dr. G. Frederick Wright, glacial geolo- 
gist, which has been gathered from all parts 
of the world. Dr, Wright was president of 
the Ohio Archeological and Historical Society 
for 10 years and president emeritus for two 
years until his death, in 1921. 

The Steward Observatory of the University 
of Arizona was dedicated on April 23 on the 
day of the inauguration of Dr. C. F. Marvin as 
president of the university. The program in- 
cluded addresses by Dr. Vesto Melvin Slipher, 
director of the Lowell Observatory; Dr. Rob- 
ert Grant Aitken, of the Lick Observatory, and 
Dr, Andrew Elliott Douglass, director of the 
Steward Observatory. 

The results of the efforts to raise $250,000 
among the members of the New York Acad- 
emy of Medicine for the purchase of a site for 
a new building were announced by Dr. George 
David Stewart at the stated meeting of the 
Academy on May 3. The total amount sub- 
scribed up to that time by fellows and asso- 
ciate members was $317,711. The total per- 
centage of resident active fellows subscribing 
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is 90 per cent., the total percentage of all 
Glasses of members who have contributed is 
82 per cent. The success of the academy in 
securing this fund assures it of the contingent 
fund of $1,000,000 from the Rockefeller 
Foundation and a similar amount from the 
Carnegie Foundation for the building and for 
endowment. 

The Astronomer Royal of Great Britain, 
Sir Frank Watson Dyson, has informed the 
Harvard College Observatory by cablegram of 
the discovery of a nova, or new star, on May 
8 by Anderson. The initials of the discoverer 
are not given in the cablegram, but it is pre- 
sumed that he is the Rev. T. D. Anderson, 
an English clergyman and amateur astronomer. 
The new star was situated in the constellation 
Cygnus, and was of the fifth magnitude, or in 
other words just about bright enough to be 
seen with the naked eye under very favorable 
conditions. The cablegram was relayed to Har- 
vard by the Bureau of Astronomical Telegrams 
at Copenhagen, Denmark. 

The attention of entomologists throughout 
the world is called to the fact that, beginning 
with the volume for 1922, the preparation of 
the “Insecta” part of the Zoological Record 
is being undertaken by the Imperial Bureau of 
Entomology. In order that the Record may be 
as complete as it is possible to make it, all 
authors of entomological papers, especially of 
systematic ones, are requested to send separata 
of their papers to the bureau. These are par- 
ticularly desired in cases where the original 
journal is one that is not primarily devoted to 
entomology. All separata should be addressed 
to the assistant director, Imperial Bureau of 
Entomology, 41 Queen’s Gate, London, S, W. 7, 
England. 

The secretary of the General Post Office of 
Great Britain announces that for the purpose 
of carrying out the scheme by which, in con- 
junction with the Air Ministry, daily weather 
reports are to be distributed all over the coun- 
try by means of the telephone exchanges, Eng- 
land, Scotland and Wales have been divided 
into some forty districts. Each exchange will 
thus have available for subscribers informa- 
tion that will be appropriate to the area in 
which the exchange is situated. It will only 
be necessary for telephone subscribers to ring 


up the operator at the local exchange at or 
after 6 p. m. to obtain the forecast for the 
following day. No charge will be made be- 
yond the local call fee, and in the case of rural 
party lines subscribers no fee is payable. The 
forecast may be obtained also by ringing up 
from public call offices upon payment of the 
ordinary local call office fee. 

Statistics published in the Journal Offlciel 
show that the number of births in France in 
1922 was 759,846 and the number of deaths 
689,267, being an excess of births over deaths 
of 70,579, The excess of births in 1921 was 
117,023 and in 1920 159,790, but the figures 
for the last year compare favorably with those 
of 1913, when the number of births was 
790,355 and the number of deaths 731,441, be- 
ing an excess of births over deaths of only 
58,914. The number of marriages in 1922 was 
383,220, against 456,221 in 1921, 623,869 in 
1920, and 312,036 in 1913. 

The Royal Academy of Sciences of Amster- 
dam has recently prepared a series of papers 
(in English) summarizing the development of 
various fields of science in the East Indies, one 
of which is “A review of chemical investiga- 
tions in the Dutch East Indies.” This is a 
brief and comprehensive digest of the contri- 
butions which have been made by Dutch chem- 
ists of the East Indies upon problems of phar- 
maceutical, agricultural and industrial chem- 
istry of that region. Special mention is made 
of cinchona cultivation, the sugar industry, rub- 
ber, tea, coffee and tobacco cultivation, the 
production of essential oils and phytochemi- 
cal investigations. A supply of these papers 
has been sent to the National Research Coun- 
cil. Copies may be obtained (without charge) 
by addressing Dr. E. W. Washburn, chairman, 
Division of Chemistry and Chemical Technol- 
ogy, National Research Council, 1,701 Massa- 
chusetts Avenue, Washington, D. C. 

Additions have been made to the zoological 
museums of the University of Iowa through 
the courtesy of two alumni, Alfred H. Bailey, 
curator of birds and mammals in the Colorado 
Museum of Natural History, Denver, Col., and 
Clarence J. Albrecht, curator of zoological ex- 
hibits at the University of Washington. Nu- 
merous birds and some animal skins comprise 
the new collections which were presented first 
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to Professor Homer R. Dill, director of the 
vertebrate museum at the University of Iowa, 
who in turn presented them to the university. 

The British Medical Research Council has 
undertaken to organize an investigation into 
dogs' distemper, towards which funds will be 
provided by the Field Distemper Council. Re- 
searches will be conducted by members of the 
Medical Research Council's staff, partly at the 
National Institute for Medical Research, Hamp- 
stead, but more particularly at the new farm 
laboratory, for which a site near London has 
recently been acquired. As opportunities arise 
and suitable assistance can be secured, inquiries 
coordinated with these will be promoted at 
other centers of work. These investigations will 
also be brought into relation with other studies 
in human and animal pathology. The Medical 
Research Council has appointed the following 
scientific committee to advise on the subject and 
to direct the investigations: Sir William B. 
Leishman, K.C.M.G., C.B., F.R.S., director of 
pathology, War Office, and a member of the 
Medical Research Council (chairman) ; Mr. J. 
B. Buxton; Captain S. R. Douglas, F.R.S., 
National Institute for Medical Research; Pro- 
fessor F. Hobday, and Dr. C. J. Martin, F.R.8., 
director of the Lister Institute. 

It is reported that the appropriation bill 
for the Pennsylvania State College covering 
the years 1924 and 1925 now before the Penn- 
sylvania legislature allows only $1,360,000 for 
general college operation, a sum over half a 
million below what is now required for main- 
tenance. It is said that the college can not 
stand this cut and perform the work it is now 
doing. In part, a reduction on this scale would 
mean that: There would have to be a thirty 
per cent, reduction in a student body of 3,300 
men and women; practically no new students 
could be admitted for two years; the e .liege 
would face a possible disruption of organiza- 
tion through the loss of valued faculty mem- 
bers; no new research demanded by the people 
of the commonwealth could be undertaken and 
present investigations might have to be aban- 
doned entirely; no expansion of work could be 
considered. Farmers have but recently asked 
for a new department of agricultural eco- 


nomics at State College, but this could not be 
established with the maintenance figure pro* 
posed. 


UNIVERSITY AND EDUCATIONAL 
NOTES 

The State Legislature of Kansas has appro- 
priated $2,215,28 8, exclusive of the Smith- 
Lever offset funds, for the support of the 
college and station during the biennium begin- 
ning July 1. This amount is about $500,000 
less than the appropriation made in 1921, the 
reduction resulting chiefly from the diminished 
requests by the college for new buildings. The 
appropriations for salaries and maintenance, 
from which most of the state funds for the 
support of the main station are allotted, were 
slightly increased. The funds for the four 
substations were increased from $66,000 to 
$ 95 , 288 . 

A competitive scholarship of $1,000 has been 
offered by the Harvard Engineering School for 
the year 1923-24, to be open to seniors gradu- 
ating next month from colleges or departments 
of liberal arts throughout the country. No stu- 
dent now in Harvard will be eligible for the 
competitions nor any student registered in any 
engineering or technical school. Award of the 
scholarship will be based on the complete aca- 
demic record of the applicant, together with 
the result of a special three-hour written ex- 
amination including mathematics and physics. 

Da. Leonard B. Loeb has been appointed 
assistant professor of physics in the University 
of California. Dr. Loeb was assistant to Sir 
Ernest Rutherford in the University of Man- 
chester in 1919., and for the past four years 
has been national research fellow in physics. 
During that period he has worked at the Uni- 
versity of Chicago and has published a num- 
ber of papers on ionization in gases. 

At Harvard University Dr. Esper S. Larsen, 
Jr., of the U. S. Geological 'Survey, has been 
appointed professor of petrography to fill the 
vacancy caused by the retirement of Professor 
John Eliot Wolff. Dr. Kirtley Fletcher 
Mather, now head of the geological depart- 
ment of Denison University, Granville, Ohio, 
has been appointed professor of geology for 
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a term of one yea r. Dr. John H. Mueller, 
now associate professor at Columbia Univer- 
sity, has been appointed assistant professor 
of bacteriology and immunology in the medi- 
cal school. Dr. E. L. Chaffee has been pro- 
moted from an assistant professorship in the 
department of physics to an associate professor- 
ship. Dr. Hilding Berglund, research assist- 
ant, has been appointed assistant professor 
of medicine. 

Dr. Oscar M. Sloss has resigned his post 
at the Children's Hospital, Boston, to become 
professor of pediatrics in the Cornell Univer- 
sity Medical School. 

Due to the continued illness of President 
Samuel F. Kerfoot, of Hamline University, 
Dean Henry L. Osborn, professor of biology 
and geology, has been authorized to assume the 
responsibilities of president in his absence. 


DISCUSSION AND CORRESPOND- 
ENCE 

THE ENDOWMENT OF SCIENTIFIC 
RESEARCH 

Science for April 13 contains two timely re- 
flections upon the uge of wealth to aid research. 
One of them laments the taking over of the 
research functions of the university by wealthy 
corporations; the other, echoing Dr. Pritchett's 
pessimistic query — Can wealth be given away 
to the benefit of the public! — raises a doubt as 
to the efficacy of large benefactions in aid of 
scientific research. 

If corporate capital is robbing our universi- 
ties of their best research professors, should 
not the fact constitute a stimulus for increasing 
the diminishing supply rather than a cause for 
deploring the increasing demand f And if it 
is lamented that great benefactions to scientific 
research as now administered do not produce 
the results one would rightly expect, is not that 
a reason for changing the prevailing modes of 
administering these great trusts, rather than 
a ground for discouraging them altogether t 

It is idle to maintain that great corporations 
can exhaust the most interesting fields of mod- 
ern science; for every new scientific discovery 
opens up a dozen new problems of scientific re- 
search. Moreover, the fact that these corpora- 
tions with their great capital of wealth and 
inventive brains are every day providing 


science with improved tools for research that 
university resources could never hope to sup- 
ply is constantly ignored in these Jeremiads. 

It is equally idle to maintain that benefac- 
tions in the aid of science are in themselves 
and per se •fatal to scientific progress. For 
these benefactions are supposed to be gifts to 
science, not gifts to persons. If science 
does not derive benefit from them, it argues 
that there is something wrong with the method 
by which they are administered, not with the 
gifts themselves. 

That the prevailing mode of administering 
great benefactions in the aid of science is not 
as efficient as it might be may be due to the 
fact that those who determine the personal 
recipients of these funds and the particular 
research problems to which they shall be ap- 
plied must decide these matters largely from a 
personal rather than from a scientific point of 
view. I do not mean to charge favoritism — 
that this "kissing goes by favor” : but no dozen 
men in the world, scientists or business men, 
are capable of wisely determining in all cases 
and under all circumstances the most fruitful 
application of these great benefactions. If 
the proposed benefaction is to be limited to 
some field of research, its application should 
be determined by the consensus of the majority 
of the most experienced research scientists in 
that field, and not upon the special predilec- 
tions and enthusiasms of one or two of them; 
if it is to cover the whole field of scientific re- 
search it should first be impartially budgeted 
with regard to the needs of each particular 
field and then applied in accordance with the 
consensus of the majority of its most experi- 
enced representatives. 

We now have special American organizations 
for research in the cardinal branches of science 
and a general clearing house for activities of 
American scientific research as a whole. By 
using these instrumentalities to determine the 
application of benefactions to scientific prob- 
lems we should at least escape from the limita- 
tions of small groups of scientific almoners. 
Even though the results might not prove to be 
all that could be desired, the plan is well worth 
trying, especially in view of the fact that it 
seems already to have worked well on a small 
scale. Such a plan would at least prevent the 
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frittering away of large resources upon schemes 
of research that are unwisely planned or pre- 
maturely undertaken or imperfectly coordinated 
with other activities of advancing science. And 
if it failed it would at least put the responsi- 
bility of justifying these expenditures of 
wealth, where it really belongs, upon American 
science as a whole* 

With such a scheme of apportioning bene- 
factions in the aid of pure science, the com- 
mercial utilities of research might safely be 
left to take care of themselves; for the large 
majority of the members of our scientific asso- 
ciations are themselves college professors, and 
would know well enough what scientific prob- 
lems needed the support of benefaction and 
what could be wisely left for solution to the 
selfish interests of commercial organizations. 

Mark H. Liddell 

Purdue University 

A TEST FOR ECLIPSE PLATES 

The mere fact that photographs taken during 
a total solar eclipse show a bending of light 
rays does not, of itself, prove the Einstein 
theory. Such bending may be due to the 
Einstein effect, or may be due to one of several 
perfectly natural causes: refraction of light 
through the masses of matter surrounding the 
sun, or abnormal refractions in the atmosphere 
of the earth. Until the possible effects of these 
natural causes have been completely eliminated, 
the observed light deflections during an eclipse 
cannot be taken as proof of relativity. 

The effects of abnormal refraction in the 
earth's atmosphere may be very similar in char- 
acter to the so-called Einstein effect. The high- 
er the sun in the heavens at the time of the e- 
elipse, the more nearly will the effects of abnor- 
mal refraction approach the Einstein effect. In 
fact, in the ideal case the two effect* (abnormal 
refraction and Einstein) follow practically the 
same law. If, at the time of the eclipse, the 
sun be in the zenith of the observer and the 
atmosphere be perfectly quiet, then the shadow 
of the moon would cause a funnel of cool air 
to form, coolest along the vertical axis of the 
shadow, A ray of light from a star would, 
therefore, pass from warmer air to the cooler 
air of the shadow axis in reaching the photo- 
graphic plate, and such ray would be refracted, 
or would show a bending; and the amount of 


m 

such refraction would depend upon the distance 
of the star from the axis of the shadow. The 
law by which the amount of such refraction 
would decrease with the distance of the star 
from the center of the shadow would be the 
same as that for the so-called Einstein effect. 
A difference in temperature of only a very few 
degrees between the air at the axis of the 
shadow and that at the edges would cause a 
bending of the rays fully as large as that called 
for by Einstein. This abnormal effect might 
be larger than and completely mask the or- 
dinary refraction. 

There is rather a simple way of testing an 
eclipse plate for the presence of such abnor- 
mal refraction. Such a plate shows not only 
the images of the stars, but also the image of 
the moon. Various points on the edge of the 
moon might be measured in identically the same 
way as the star images. Such moon measures 
could be reduced in a manner entirely similar 
to that used for the stars, applying the same 
corrections for orientation, scale value, differ- 
ential refraction, etc. From these measures 
could thus be obtained the values for various 
diameters of the moon and such measured diam- 
eters could be compared with that calculated 
from the lunar tables. 

Such an operation ought to give a very good 
check on other measurements on the plates, it 
ought to show up any plate distortions, instru- 
mental errors or atmospheric abnormal re- 
fractions. If the various diameters of the moon, 
so measured, show no distortion and agree with 
the calculated value, then this check would be 
fairly conclusive evidence that any star de- 
flections obtained are caused by some cosmic 
action, are due to some cause or causes at a 
distance farther from the earth than the moon. 
On the other hand, if the moon diameters show 
distortions, or a value different from the calcu- 
lated value, it would be good evidence that any 
other observed deflections are also of terrestrial 
origin, either instrumental or atmospheric. 

On a plate of very long exposure the motion 
of the moon during the interval might cause 
complications, but on a plate exposed for only 
a few seconds such motion ought to be negli- 
gible. 

Unless this, or a similar test can be made, 
the possibility that the observed bending of the 
light rays from the stars may be due to ter- 
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reatrial causes will always remain, and the 
eclipse plates, whatever their results, can not 
be cited as proof of the Einstein theory. 

Chas. Lake Poor 

December, 1922 

CHANGE OF FREQUENCY ON SCATTERING 

A. H. Compton in a lately received bulletin 
of the National Research Council has reported 
some recent results obtained by him showing 
an increase in wave length of X-rays on scat- 
tering by graphite of the Molybdenum K<x 
line amounting to .022 A. U. A. Sommerfeld 
in his recent lectures, and Compton in Phys. 
Rev., February, 1923, page 207, have shown 
that from the quantum theory the shift should 
be independent of the wave length of the pri- 
mary beam and of magnitude AX ** 2 h sin 2 8 

me 2 

where 8 is the angle between the incident and 
scattered beam, h is Planck’s constant, m the 
mass of an electron and c the velocity of light. 
At 0 *== 90° the value of AX is .0242 A.U k 

me 

Compton states that according to his “absorp- 
tion measurements, over the range of primary 
rays from .7 to .025 A.U. the wave length of 
the secondary X-rays at 90° with the incident 
beam is roughly .03 A.U. greater than that of 
the primary beam which excites it.” 

Such a shift, if it exists in visible light, 
should be detectable by interference methods. 
The writer has looked for such a shift with 
negative results. A Lummer-Gehrcke plate of 
resolving power 360,000 was used and the 
scattered beam compared with the direct beam 
using the green mercury line as well as various 
helium lines. The scattering substance was a 
block of paraffin and scattering was observed 
at nearly 180°, so that the shift should have 
been about .048A.U., while the plate should 
resolve to .016 A. 

Multiple reflections to the number of 16 at 
nearly 180° between silvered glass surfaces 
were also tried. All results were negative. 

P. A. Rose 

Stanford University 

WHAT IS A PLANT? 

The discussions which have appeared in 
Science during the past weeks indicate that 


botanists are unable to agree as to a definition 
for a plant In such a situation a chemist may 
perhaps be pardoned for offering a suggestion* 
The presence or absence of chlorophyll is ob- 
viously no criterion, for certain plants, e.g. y the 
“Indian pipe,” Monotropa uniflora, axe devoid 
of pigments. There is, however, one essential 
chemical difference between plants and ani- 
mals. In animals the principal structural ma- 
terial is protein or some form of protein, 
whereas in plants carbohydrates predominate. 
Could not one, therefore, define a plant as “a 
living organism whose cell walls consist pre- 
dominately of carbohydrate materials t” This 
would include the bacteria whose cell walls are 
composed of ehitin, a nitrogenous carbohydrate. 
The faet that ehitin forms the shell structure 
of certain invertebrates, such as the lobster, 
does not invalidate the definition, for the cell 
walls of such animals are composed predomi- 
nately of protein. 

R. A. Gortner 

University of Minnesota 


SCIENTIFIC BOOKS 

The Anatomy and Physiology of Capillaries, 
The Silliman Lectures for 1922 at Yale Uni- 
versity, by August Krogh, Ph.D., LL.D., 
Professor of Zoo-Physiology, Copenhagen 
University. Yale University Press, 1922. 

In the circulation of the blood “the organs 
of propulsion, distribution and carrying back 
are all subservient to the function of exchange 
carried out in the capillaries and though, of 
course, each of the great organs is absolutely 
necessary for the functioning of the whole, it 
will be difficult to challenge the proposition 
that the capillaries constitute the most essential 
part of the whole circulatory system.” Thus 
Professor Krogh early in the first lecture of 
this series emphasizes the broad importance of 
his topic. It is a conception which looks upon 
the particular topic, not as an isolated phenom- 
enon, not merely as a “fragment of an animal,” 
but in its bearing and function in the economy 
of the whole organism. This standpoint is note- 
worthy for its similarity to that adopted in 
two other masterpieces of physiological litera- 
ture contributed by two previous Silliman lec- 
turers. Krogh, like Sherrington in the “Inte- 
grative action of the nervous system” and Hal- 
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flaae in “Respiration/’ recognizes that corre- 
lation and regulation are the prime problems 
of physiology. 

The investigations by the author and his pu- 
pils, which form the larger part of the subject 
matter of this book, arose from the problem of 
the mechanism by which the exchange of sub- 
stances and especially oxygen is effected be- 
tween the blood and tissue elements. How is 
this function regulated, and adapted to the 
ever-changing needs and coordinated with the 
multifarious activities of the living body! The 
answer, which is one of the most beautiful of 
recent discoveries, is that in such a tissue as 
muscle there are many times as many capilla- 
ries as are ever opened simultaneously to the 
blood flow during rest; and that now one, now 
another channel is opened for short periods, to 
close again as yet others open. This alterna- 
tion of dilatation and constriction is under a 
control which is largely local and is clearly de- 
pendent upon the needs of the immediately sur- 
rounding tissue elements. Only with the pas- 
sage from rest to the activity of muscular work 
are all, or nearly all, of the capillary channels 
dilated. The surface for diffusion of oxygen 
and other nutriment is thus varied and adapted 
to the needs of the working muscle fibers. 
Spreading along and around the capillaries are 
the contractile elements which Krogh, in gen- 
erous recognition of the investigator who first 
saw them, terms Rouget cells. 

From the investigations of Krogh and his 
pupils and the work of others, which is fully 
reviewed, it is shown that the capillaries are 
contracted and dilated independently of the 
arterioles, and thus form a mechanism inde- 
pendent, in large part at least, from the vaso- 
motor mechanism of Claude Bernard and Lud- 
vig. Beside the heart and the vasomotor 
(arteriomotor) mechanism we must recognize 
a third and no less important factor in the 
circulation, consisting of the capillariomotor 
mechanism: a conception which the reviewer 
urged as necessary years ago (on much less 
conclusive evidence however) and called the 
“venopressor” mechanism, but which was then 
too unorthodox for some authorities. 

Many suggestive observations are here re- 
ported also on the reactions of capillaries to 
stimuli on their part in herpes zoster and ery- 


thema, and on their behavior under the influ- 
ence of heat and cold and in reaction to chem- 
ical substances, and especially to histamine. 

These investigations do not yet solve the 
problem of functional hyperemia — the cause 
and mechanism of the dilatation of all the cap- 
illaries of a muscle, for instance, when it is 
working. But they formulate clearly the prob- 
lem and take a first step towards its solution; 
for the discovery is reported and established 
of a special hormone, identical apparently with 
that in pituitary extract, which exerts, above 
every other substance tested, a capillary dilat- 
ing power. 

Two lectures are devoted to the topic of the 
exchange of substances through the capillary 
wall — a topic of fundamental importance, upon 
which many keenly conceived and beautifully 
executed observations are described, together 
with stimulating new conceptions of the pro- 
cess of in tra vital diffusion. 

In the last lecture the parts played by capil- 
laries in various processes in health and dis- 
ease are discussed. The topics include the ab- 
sorption of dissolved substances from the small 
intestine, the regulation of the aqueous humor 
of the eye, inflammation — that supreme prob- 
lem of pathology, circulatory shock — a scarcely 
loss interesting problem for physiology, and 
finally the formation and reabsorption of 
edema. 

Clear in conception, method and presentation, 
and beautiful in the technique both of the lab- 
oratory and of the printing press, this book is 
indeed a worthy addition to the 'scientific 
classics which have been published as Silliman 
lectures. It presents investigations already 
crowned by the Nobel prize. 

Yandell Henderson 

Yale University 
New Haven, Conn. 

Tobacco and Mental Efficiency* M. V. O’Shea. 

Macmillan Company, 1923, pp. xx and 258. 

This is a general and popularly written re- 
port of the outcome of various inquiries sup- 
ported by the “Committee to Study the Tobac- 
co Problem." It is an unbiased account of the 
present state of our knowledge concerning the 
title subject. 

The first third of the book gives an interest- 
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inf survey of the tobacco habits and opinions of 
prominent men and women, and cites testimo- 
nials typical of those received from several 
hundred distinguished persons, both smokers 
and non-smokers. The net results are (a) that 
such reports do not yield reliable information 
concerning the influence of tobacco; (b) that 
unexpected numbers and natures of people 
smoke; (c) that there is a feneral objection to 
the juvenile use of tobacco. 

A second section of the book reports studies 
of the correlation between school work and the 
nse of tobacco. Questionnaire returns and sta- 
tistical studies, which are cited, show that, on 
the whole, school men agree that smoking and 
scholarship are incompatible, but the causal 
relations are obscure. Comparison of schol- 
arship records with smoking proclivities yields 
a correlation of — .51. Among high school boys 
examined the smokers were found to be superior 
in intelligence tests. They thus fail to live up to 
their possibilities and the teachers put a good 
share of the blame on tobacco. Of course a 
correlation does not reveal causality, but it 
would at least appear from the data that 
something is operating to disinterest the more 
intelligent boys in scholarship and to attract 
them to tobacco. 

Realizing the insufficiency of the foregoing 
data, the author devotes the last third of the 
book to a survey of the experimental studies 
of Dr. Clark L. Hull, detailed report of which 
is promised in a forthcoming monograph. With 
well-controlled technique, experiments were 
conducted on eighteen men college students to 
determine the effect of pipe smoking on twelve 
different work processes. 

On seven of these tasks the average results 
are so small or so equivocal as to be negative or 
uncertain. Steadiness, accuracy in cancella- 
tion and facility in learning show impairment 
Pulse is increased in rate and motor fatigue is 
lessened (the sign for muscular fatigue average 
on page 222 should be + instead of — ). The 
net result is loss rather than gain in perform- 
ance. The book concludes with a judicious 
summary of conclusions and a fifteen page 
bibliography of English books and articles. 
Throughout the book is distributed also a good 
deal of discussion concerning the possibility of 
influences not yet experimentally demonstrated. 


In common with most studies of drug ef- 
fects, individual differences are noted and it is 
time that such idiosyncrasies be more fully an- 
alyzed, Drug investigations already reported 
provide data which suggests very clearly an in- 
verse relation between susceptibility to drugs and 
general mental competence. If these indications 
are reliable it is not “people of distinction” and 
college students, but instead the mediocre and 
the natively inferior who may best reveal the 
characteristic direction and nature of drug 
influences. 

H. L. Holungwobth 

Columbia University 


SPECIAL ARTICLES 
ON AN APPARENT EFFECT OF THE SUN'S 
ELECTRICAL CHARGE ON THE YEARLY 

VARIATION OF ATMOSPHERIC PO- 
TENTIAL GRADIENT 

It has long been known that the electrical 
potential gradient in the atmosphere undergoes 
an annual variation, being greater in winter 
than in summer. It seems still to be generally 
believed that this variation is due to a corre- 
sponding variation in electrical charges situated 
somewhere in the atmosphere, though all at- 
tempts to locate these charges have failed. On 
the other hand, Erman 1 showed in 1803 that all 
known phenomena of atmospheric electricity 
could be explained as due to induction by a 
negatively electrified earth. A similar theory 
was proposed by Peltier in 1836. In 1874 Sir 
William Thomson (Lord Kelvin) in his presi- 
dential address before the Society of Telegraph 
Engineers said: 3 

I do not say too much, then, when 1 say that 
the statement that the air is positively electri- 
fied has been at all events a subject for ambiguous 
and contradictory propositions; in fact, what we 
know by direct observations is that the surface 
of the earth Is negatively electrified, and positive 
electrification of the air is merely inferential. 

And again, 

The result that we obtain every day of fair 
weather in ordinary observations on atmospheric 
electricity is precisely the same as if the earth 
were electrified negatively and the air had no 
electricity whatever. 

i Gilbert 's Annales, xv, 886. 

* So6, Telegraph Eng. Jowr., VoL HI, p. IS. 
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The extensive work of Frans Exner has led 
him to the same conclusion, so that Erman’s 
theory of atmospheric electricity seems at least 
worthy of careful consideration. 

Attention has previously been called by the 
present writer to his conclusion that the nega- 
tive charge of the earth is repelled by a similar 
charge on the sun. This would result in both 
a diurnal and a seasonal variation of the elec- 
trical potential of the earth at any given place. 
The diurnal variation has now been recorded 
almost continuously by photographic methods 
for two and one half years at Palo Alto. The 
records show that, in general, the day side of 
the earth is electropositive to the night side. 

A similar annual variation would necessarily 
follow from the interpretation which I have put 
on these results. In this case, the winter hemi- 
sphere of the earth should be electronegative 
to the summer hemisphere. Assuming the cor- 
rectness of Erman's interpretation of the at- 
mospheric potential gradient, this gradient 
should accordingly be greater in winter than in 
summer, and it should vary in some manner 
with the altitude of the sun. 

Since only that component of the sun's in- 
ductive repulsion which acts toward the north 
or south would displace the earth's charge in 
these directions, and since this component must 
vary as the sine of the angle of the sun's decli- 
nation from the vertical at any given place, it 
would seem that the diurnal variation of the 
atmospheric potential gradient at that place 
should, if undisturbed by other causes, vary 
approximately as the sine of the angle of solar 
declination. 

It is known that measurements of the poten- 
tial gradient give everywhere very irregular 
results. If the potential gradient is due to the 
induction of the earth’s charge it should have 
a maximum value if the air were a perfect in- 
sulator, and would be zero if the air were a 
conductor. The air is a very good, though, 
owing to its containing always some free ions, 
not a perfect insulator. Its conductivity is 
too small to admit of direct measurement, but 
it may be computed from the number and 
mobility of the free ions which are found in it. 
Since the amount of its ionization varies, the 
conductivity of the air is likewise variable, and 
the potential gradient, which should vary in the 


opposite direction to the conductivity if it is 
an inductive phenomenon, should also be 
variable. 

In a recent series of balloon measurements 
of both atmospheric conductivity and potential 
gradient which were carried to an altitude of 
about nine kilometers, Wigand 3 found the 
product of the potential gradient into the con- 
ductivity of the air to be nearly a constant at 
a given elevation, but to fall off with the alti- 
tude at the rate of about two per cent, per 
kilometer. 

It is customary to call this product of the 
potential gradient into the conductivity of the 
air the “earth-air current." This hypothetical 
current is very small, amounting to about 
1/100,000 ampere over a square mile of the 
earth, but it is regularly computed at some 
observatories. Now it is quite possible to give 
a different interpretation to this quantity. Thus, 
if the potential gradient varied inversely as the 
conductivity, the product of these two quanti- 
ties would be the true potential gradient for 
some uniform condition of conductivity taken 
as unity, and it is this true potential gradient 
which should vary with the sun's declination. 

Ob8ervatorio Del Ebro, at Tortosa, Spain, 
publishes tables of the mean monthly values of 
the earth-air current, and Figure 1 gives a 
comparison of the mean of these monthly val- 
ues for the six years, 1914-19, with the monthly 
values of the sine of the angle of solar decli- 
nation at Tortosa. The continuous line repre- 
sents the mean values of the earth-air current, 
and the dotted line the values of the sines of 
solar declination for the corresponding months. 

On page 715 of Hann’s Lehrbuch der Meteor - 
ologie is given what is said to be the mean 
yearly variation of the atmospheric potential 
gradient for the north temperate zone between 
the parallels of 45° and 50° N. In Figure 2 
the mean monthly values given in Hann's table 
are compared with the monthly sines of the 
angles of solar declination for latitude 47%° N. 
Here, as in Figure 1, the continuous line repre- 
sents the atmospheric potential gradient. 

In the southern hemisphere the same law 
seems to hold, though much less data on poten- 
tial gradients are available from the southern 

8 Ann. d. Phy». f lxvi, 81; Phys* Zeitsch xxii, 
628. 
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to sine of angle of solar declination at Tortosa. 



Figure 2. Relation of mean monthly atmospheric 
potential gradient to sine of solar declination 
for the region between 45° and 50° 
north latitude. 



gradient to sine of solar declination at 
Melbourne, latitude 37° 50' south. 


than from the northern hemisphere. The 
monthly potential gradient at Melbourne (Let. 
37° 60' S.) is given in Hann’s Lehrbueh and in 
Arrhenius 7 Kosm&che Physik, p. 889. In Fig- 
ure 3 this data is compared with the correspond- 
ing monthly values of the sine of the angle of 
solar declination for that latitude. The con- 
tinuous line, as before, represents the atmos- 
pheric potential gradient 

In the case of Figure 3 the agreement between 
the two quantities is not as close as in figures 
1 and 2, the data on potential gradient being 
more irregular than in the other cases. It 
seems probable that if the conductivity of the 
air at Melbourne were known, so that the earth- 
air current could be computed, it would, at 
least, give a smoother curve. 

A more conclusive test of the theory should 
be given by a station near the Equator, where 
the curve for the sine of the solar declination 
must have two maxima and two minima during 
the year. A case of this kind may be found in 
the data from Batavia which are given by 
Hann and Arrhenius. The two curves for 
Batavia are given in Figure 4, their signifi- 
cance being the same as in the other curves 
given, the latitude of Batavia being taken as 
0° S. 



Figure 4. Relation of mean monthly atmospheric 
potential gradient to sine of angle of solar 
declination at Batavia, latitude 6° S. 


The above comparisons seem to the writer 
to show that the yearly variation of the atmos- 
pheric potential gradient, especially when cor- 
rected for atmospheric conductivity, is such 
as would be expected to result from a negatively 
charged earth under the inductive influence of 
a similarly electrified sun. 

Fernando Sanford. 

Palo Alto, California, 

January IS, 1923 
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THE TWENTIETH ANNIVERSARY OF 
THE SOCIETY FOR EXPERIMEN- 
TAL BIOLOGY AND MEDICINE 

A preliminary conference relative to the or- 
ganisation of the Society for Experimental 
Biology and Medicine took place at the resi- 
dence of Professor Graham Lusk on January 
19, 1903, the first meeting being held in the 
laboratory of physiological chemistry, College 
of Physicians and Surgeons, Columbia Univer- 
sity, February 26, 1903. The society was 
founded by the late Dr. Samuel J. Meltzer, who 
was elected its first president. The object of 
the society was stated to be the cultivation of 
the experimental method of investigation in the 
sciences of animal biology and medicine. There 
were nineteen charter members and during the 
first year fourteen additional resident members 
and twenty-three non-resident members were 
elected, making a total of fifty-six. At the end 
of the first ten years the membership had grown 
to two hundred and fifty-five and numbers at 
present five hundred and forty-nine. Somewhat 
less than one third of this number are resident 
members, the remainder being located in differ- 
ent parts of the United States and Canada and 
various foreign countries. 

The society now possesses four branches 
formed by groups of members who hold inde- 
pendent meetings, the scientific transactions of 
which appear in the Proceedings . The Pacific 
Coast Branch was formed in 1912, the Minne- 
sota Branch in October, 1921, the Western 
New York Branch in February, 1922, and the 
Peking (China) Branch in December, 1922. 

The Proceedings of the Society for Experi- 
mental Biology and Medioine gives in concise 
form the papers presented before the society 
and its branches. It is published monthly from 
October to May, the current volume numbering 
about 500 pages. About two years ago, fol- 
lowing the death of Dr. Meltzer, members of his 
family started a fund for the endowment of the 
Proceedings . Through the gift of friends and 
members of the society this memorial fund now 
amounts to about $5,500. The society plans to 
increase this to $10,000. 

The one hundred and thirty-first and twen- 
tieth annual meeting of the society was held 
in the biological lecture room of the College of 
the City of New York at 5 P. M. on April 18, 
1923, with an attendance of about 100. 


The following papers were presented : 

Chemical changes in the Wood in intestinal 
o b struction ; J. F. Connors, J. A. Killian and 
H. B. Eisbebg. 

Metaholism of cystin: G. J. Siiiple, A. R, 
Rosa and C. P. Sheewin. 

A micro colorimetric method of estimating the 
hydrogen ion concentration of the blood; V. C. 
Myers, H. W. Schmitz and Lela E. Boohek. 

Borne studies on the vital staining of the blood 
cells: R. Spiridonovitch (by invitation). 

Meductional changes in dying protoplasm: 
Robert Chambers. 

The influence of nutrition during the pre - 
experimental period on the development of rickets 
in rats; Alfred F. II ess and M. Weinstocx. 

The various forms of phosphoric acid in the 
blood. Findings in rickets: T. F. Zucker and 
Margaret Gutman. 

Observations on the distribution of antirachitic 
substances: T. F. Zucxbr and Marion Barnett. 

On the nature of the immunising antigen of 
pneumococcus: William A. Perlzweig and Gus- 
tave I. Steffen (by invitation). 

Indican influence by bacillus acidophilus 
therapy: Lillian Segal Kopeloff and Nicholas 
Kopeloff. 

Papers read by title were : 

The effect of treatment of rickets in animals 
and children by the yollo of egg; John Howland 
and Benjamin Kramer. 

Leucocytes in relation to the mechanism of 
thyroid-accelerated metamorphosis in the larval 
frog ; H. E. Jordan and C. C. Spbidel. 

Light as a factor in fish dispersal: F. E. Chi- 
DESTKR. 

The respiratory exchange of normal and dia- 
betic men following the administration of insulin 
and epinephrin: Richard S. Lyman, Elizabeth 
Nicholls and Wm. S. McCann. 

The effect of thyroid products on paramecium: 
L. L. Woodruff and W. W. Swingle. 

The effect of ultra-violet rays on rats in the 
circular maze : David I. Macht and Elmer J. 
Teagarden, Jr. 

The occurrence of intranuclear inclusion bodies 
in certain tissues of the rabbit inooulated directly 
with the virus of herpes labialis: E. W. Good- 
pasture and Oscar Teague. 

Following the scientific session the annual 
dinner was held in the faculty dining room of 
the City College, with an attendance of forty- 
one members. 

Dr. Holmes C. Jackson of the University and 
Bellevue Hospital Medical College, who has 
served as secretary-treasurer of the society and 
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managing editor of the Proceedings for the past 
ton years, was elected president to succeed 
Dr, George B. Wallace. Other officers elected 
were vice-president, James W. Jobling, Colum- 
bia University; secretary-treasurer, Victor C. 
Myers, New York Post-Graduate Medical School 
and Hospital ; additional member of the council 
(for 2 years), Stanley B. Benedict, Cornell 
University Medical College. The term of Eugene 
F. Du Boia as councilor expires in 1924. 

The nominating committee elected for 1924 
were A. J. Goldfarb, Graham Lusk, D. D. Van 
Slyke and G. B. Wallace, resident members; A. 
J. Carlson, L. B. Mendel and A. N. Richards, 
non-resident members. 

The chairmen of the different branches and 
ex-offlcio vice-presidents of the society are: 
Pacific Coast Branch, William Ophuls, Stan- 
ford University Medical School ; Minnesota 
Branch, Arthur D. Hirschfelder, University of 
Minnesota; Western New York Branch, John 
B. Murlin, University of Rochester; Peking 
Branch, Carl Ten-Broeck, Peking Union Medi- 
cal College. 


THE AMERICAN MATHEMATICAL 
SOCIETY 

Thk fifty-first regular meeting of the Chicago 
Section of the American Mathematical Society, 
constituting the nineteenth western meeting of 
the society, was held at the University of Chi- 
cago on Friday and Saturday, April 13 and 14. 
On Friday afternoon, Professor S. Lefschetz, 
University of Kansas, gave a lecture on “Curves 
traced on algebraic surfaces.” About sixty 
persons were present at a dinner at the Quad- 
rangle Club on Friday evening. The Section 
voted to hold its Christmas meeting in Cincin- 
nati in affiliation with the American Association 
for the Advancement of Science. 

The following papers were read at this meet- 
ing: 

On the representation of a certain fundamental 
law of probability of Laplace: H. L. Rietz. 

An application of areal coordinates to mixtures 
and the graphical solution of equations: F. E. 
Wood. 

.Rie* mann surfaces and the map problem: H. R, 
Brahana. 


A theorem concerning unit matrices with inte- 
gral elements: H. R. Brahana. 

An application of fractional differentiation to a 
class of Volterra integral equations : H. T. Davis. 

Same left co-set and right co-set multipliers for 
any given finite group: G. A. Miller. 

The linear group modulo p K : M. M. Feld- 
STKIN. 

Continuous transformations of manifolds: S. 
Lefschetz. 

Certain limitations of the value of the com- 
plete independence of a set of postulates: M. H. 
Ingraham. 

Foundation and status of the theory of Unear 
algebras: L. E. Dickson. 

General theory of hypercomplex integers: L. 
E« Dickson. 

The optical transformation of surface differ- 
entials: Irwin Roman. 

Solutions of ordinary differential equations: F. 
R, Moulton. 

On approximation by functions of given con- 
tinuity: Dunham Jaoxson, 

Vector treatment of the extrema of double in- 
tegrals: D. 0. Razarinoff. 

Cubies associated with a net of conics: F. E. 
Wood. 

An extension of the theory of the double modu- 
lus: J. S. Turner. 

On certain properties of sets of positive meas- 
ure: H. Blumberg. 

On a class of invariant subgroups of the con- 
formal and projective groups in function space: 
I. A. Barnett. 

The area preserving group in function space: 
I. A. Barnett. 

The papers of Professors Blumberg and 
Barnett were read by title. 

Arnold Dresden 
Secretary of the Chicago Section 


THE MICHIGAN ACADEMY OF SCI- 
ENCE, ARTS AND LETTERS 

The twenty-eighth annual meeting of the 
Michigan Academy of Science, Arts and Let- 
ters was held in Ann Arbor March 28-30, 1923. 
The presidential address was given by B. A. 
Smith, state geologist of Michigan, on “The 
land-economic survey of Michigan.” At the 
first general session memorials to the two past- 
presidents who had died during the year, Leroy 
H. Harvey and Walter B. Barrows, were pre- 
sented. At the same meeting a paper, “The 
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length of geological time based on observations 
within the field of physical geology,” was given 
by H. H. Hobbs, The programs of the scien- 
tific sections follow: 

SECTION Of ANTHROPOLOGY 

The physical culture of the Michigan Indians: 
W, B. Hinsdale. 

An archeological survey of Berrien County, 
Michigan: Geo, B. Fox. 

The human and associated animal remains of 
the Kentucky Caves: Arthur M. Miller. 

Folk-lore of fossils in Greek and Latin: Eu- 
gene S. McCartney. 

The stone cave temple of Kyungju , Korea: W. 
Carl Kurus. 

Food plants of the Polynesians and their hear- 
ing on route and time of migration: Forrest B. 
H. Brown. 

The food prohibitions and guardian spirits of 
the Exogamous Septs of the Batak: H. H. Bart- 
lett, 

SECTION or BOTANY 

The heart-rot of black ash caused by Polyporous 
hispidus (Fr. with lantern) : Dow Vawter Bax- 
ter. 

Imperfect stages of some higher pyrenomycetes 
obtained in culture: Lewis K, Wehmeybr. 

A native homothallic mucor: Bessie B. Kan- 
ousk. 

Longevity in spores of Aspergillus Oryzae and 
Bhisopus Nigricans: Adklu McCrea. 

The production of improved strains of Kevea 
brasiliensi8 : Carl D. LaRue. 

Notes on the failure of seed crop of Hevea 
brasilien8is on east coast of Sumatra: Carl D. 
LaRue. 

The nuclear -chiaer a theory of inheritance in 
Oenothera: H. H. Bartlett. 

The vernacular names of certain Sumatra 
plants: H. H. Bartlett. 

Notes on‘ the orange rtwt of Rubus: E. A. 
Besbby. 

Native Michigan shrubs for ornamental use: 
E. Genevieve Gillette. 

Observations on the poisonous plants o / Mich- 
igan: E. F. Woodcock. 

Vegetable zones in the Western Himalayas 
(with lantern) : L. A, Kenoyer. 

Distribution of umbellales in Michigan: L. 
A. Kenoyer, 

Distribution of erioaUs in Michigan: L. A. 
Kenoyer. 

Meteorological data , Douglas Lake, Michigan, 
ISM : F. C. Gates. 

Swamp and bog plants: Iris versicolor: F. 0. 
Gates and Elsie B. Erickson. 


Annual growth of Pinna resinous and Pinus 
strobus near Douglas Lake, Michigan: Dorothy 
J. Cashen. 

Notes on Michigan flora, Part VI: O, A. 
Farwell. 

Comparative study of the distribution of the 
Climax Associations in Southern Michigan: Bert 
Edwin Quick. 

The composition of Climax Plant Associations 
in Minnesota: H. F. Bergman. 

Studies on the buffer action of plant juices : 
F. G. Gustatson. 

Attempts at reversal of geotropic response: 
Anna Haire. 

Further determinations of optimum tempera- 
tures for growth: F. C. Newcombs. 

Significance of the behavior of sensitive stig- 
mas, 11 : F. C. Nbwcombe. 

Latex-flow in the Para rubber tree: Carl 
LaRue. 

SECTION or ECONOMICS 

The business cycle and economic stability: E. 

E. Day. 

Some underlying assumptions of mathematical 
statistics: H. 0. Carver. 

Discussion: P. D. Cahow, 0. H. May. 

The automatic theory of imputation revised: 

F. M. Taylor. 

Some aspects of equipment trusts: Kenneth 
Duncan. 

Discussion: G. S. Peterson, I. Leo Sharfman. 
Some problems of land utilization in Michigan: 
C. O. Sauer. 

Some phases of the problem of tax incidence: 
H. C. Cavkrly. 

Discussion: F. A. Bradford. 

Factors in the formation of public opinion: 
L. J. Carr. 

Public opinion a* a force in international 
affairs: J. S. Reeves. 

Discussion: H. L. Lurie, E. D. Dickinson. 

SECTION or GEOLOGY AND GEOGRAPHY 
Michigan*s Pleistocene features compared to 
those of border districts: Frank Levebktt. 
Michigan iron ore reserves: L. P. Barrett. 

The geological significance of areas of unrest of 
the ocean bottom. Illustrated. William Herbert 
Hobbs, 

The sonic depth- finder as a means of preparing 
a map of the ocean floors (illustrated) : William 
Herbert Hobbs. 

Kassils of the Ugnitic coal pebbles of the glacial 
drift at Ann Arbor: H. H. Bartlett. 

The presence of cataract strata in Michigan 
supported by fossil evidence: G. M. Ehlers. 

A drill core section of the gattna below the 
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$alt bed of the Detroit Rock Salt Company Mine: 
J, W. Vanderbilt. 

Recent cave exploration in Kentucky for animal 
and human remains: Arthur M. Miller. 

The cause of color in rose quarts (a preliminary 
paper): E. F. Holien. 

SECTION or PSYCHOLOGY 

A criticim of Freudian psychology : Gilbert 
L, Brown. 

The psychology of motives: Henky F. Adams. 
The X and the Y of psychology : Orland 0. 
Norris. 

The relative reliability of intelligence tests and 
students’ marks: Nathan A. Harvey. 

A critique of present tendencies in mental test- 
ing: Ernest B. Skaggs. 

SECTION OF SANITARY AND MEDICAL SCIENCE 
Complement binding property of normal bovine 
serum : I. F. Huddleson. 

The detection of diabetes: O. A. Brines. 
Chemical studies on the saliva: Howard B. 
Lewis and Helen Updegraff. 

The absorption of hippuric and benzoic acids 
from the intestines of the rabbit: Wendell M. 
Griffith. 

Physiologic changes in certain mental disorders : 
Theophile Raphael. 

Disinfection of public mater supplies: W. C. 
Hirn. 

Industrial wastes: E. F. Badger. 

Observations on paratyphoid-Ukc organisms re- 
covered from feces: P. C. Yull and Minna 
Crooks. 

t School room ventilation: G. T. Palmer. 
Non-contact carriers in diphtheria: F. M. 
Header. 

A statistical study of 18,000 cases of venereal 
disease: W, J. V. Deacon. 

A demonstration of an improved procedure of 
Kahn’s test for syphilis : R, L. Kahn. 

Further clinical observations on the Kahn test 
for syphilis: H. L. Keim. 

Dengue in guinea pigs: Harold It. Rokhm. 
Cultures of leishmania: H. M. Socle. 

Gas changes in cultures: F. G. Nov\\ 

Note on the viability of Leptospira icteroides in 
cultures: V. B. Hadley. 

Transmission of Bacillus pyocyaneous : J\ B. 
Hadley. 
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THE PLACE OF STATE ACADEMIES 
OF SCIENCE AMONG SCIENTIFIC 
ORGANIZATIONS 1 

During the early part and the middle of the 
last century, when the means of transportation 
were less abundant than at present, when 
science was not so highly differentiated and 
scientific men were not so thoroughly organized, 
the state academies were at the apex of their 
influence. Those citizens in the most populous 
centers of the more progressive states that were 
interested in science banded together to talk 
about the new books that were being published 
abroad, to share with each other their various 
discoveries, to lend each other specimens, to 
show each other their collections and to discuss 
in general the scientific news brought to their 
attention by travellers. They were — most of 
them — amateurs whose vocations were along 
business lines and whose pastime was science. 
The telescope and the microscope were their in- 
struments of pleasure rather than golf sticks, 
and the objects of their interest were the 
minute or the distant, rather than their scores. 
Scientific knowledge was by them regarded as 
cultural — to be acquired deliberately and to be 
dispensed with dignity. They were the chosen 
among the intellectuals. They were possessors 
of information that was unattainable to the 
common herd and he who reached the heights 
of publication became the elect of the elect 
New theories were scanned with awesome won- 
der and new terms were caressed by the tongue 
as delightful morsels and the more complex they 
were the more appetizing they became. Dis- 
cussions of new views were carried on with 
warmth and sometimes with heat. Often open 
meetings were held, when the members explained 
the mysteries of science to the uninitiated in 
the subject and incidentally acquired fame. As 

i Abstract of address delivered before the Wis- 
consin Academy of Sciences, Arts and Letters 
and the Wisconsin Archeological Society, at Be- 
loit, Wisconsin, April 6, 1923. 
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the fashion of speech in those days was orator* 
ieai there was much in the explanations that 
the listeners did not understand, but that con- 
tributed all the more to the reputation of the 
speakers — and they and their confreres in the 
academy were regarded as the “aristocracy of 
learning.” 

There were then no professional scientists to 
commercialize their wisdom, unless we except 
the few teachers of natural history in the east- 
ern universities and the few government geolo- 
gists whose travels to and fro among the in- 
dustrious farmers were looked upon as the wan- 
derings of the unbalanced. The salaries of 
these men, moreover, were so small that they 
were never regarded as making their living by 
science and so were not thought of as follow- 
ing a profession. 

The state geologist of North Carolina, for 
example — the man for whom the loftiest peak 
in the Appalachians was named — was allowed 
by the state the munificent sum of $200 for his 
year’s work among the mountains, on condition 
that he furnish and maintain his own horse. 
Is it any wonder then that the professional 
scientist was not regarded as debasing his love 
for paltry cashl Indeed no scientist in those 
days exchanged knowledge for money: they* 
were all amateurs in the sense defined by the 
athletes. 

In spite of the fact that the members of the 
State Academies constituted a caste apart, the 
societies nevertheless were doing a good work. 
They were keeping alive the tiny spark of 
scientific flame that had all but been quenched 
in the turmoil and stress that attended the 
making of a nation. There was little time for 
contemplating nature; most of it was em- 
ployed in wresting from her the wherewithal to 
live. Had it not been for the enthusiasts in 
the academies the populace would have lost all 
touch with scientific thought. 

As the conditions of life became easier and 
the demand for scientifically trained men 
arose, the professional scientist developed. At 
the same time science became more complex 
and its differentiation into branches followed. 
Science became technical. It was no longer 
possible to become familiar with all its ramifi- 
cations. The demands on the mind were so 
urgent that few minds were able to accede to 


those of more than a single branch. The new 
generation was compelled to specialize. It was 
not content with the general knowledge of its 
fathers and as a result the old science groups 
began to disintegrate. The professional scien- 
tists, finding little in the state academies that 
was thought worthy of their attention, did not 
fill the places of the older men who were grad- 
ually dropping out because of increased age. 
Thus many of the state academies ceased to 
function as active bodies. The professional 
men, as they increased in numbers, formed 
their own organizations and state academies 
were neglected. Those that contained a few 
enthusiasts continued to exist, but rather as 
social clubs than as scientific groups. Others 
that had acquired a little collection during their 
more prosperous days maintained a small 
museum. A few in the larger states became 
publishing bodies. But most of them simply 
became comatose. A few years ago Professor 
Whitney sent inquiries to all the state acade- 
mies for the purpose of learning something 
about their activities. Only twenty-four re- 
plied to his questions and of these only eight 
reported vigorous life; twelve were dormant 
and four were reported dead. 

The question arises, therefore, as to the 
desirability of maintaining organizations that 
appear to present so little purpose in their 
existence. Shall they be allowed to die, or 
should they be resuscitated with the hope that 
they may accomplish some work that is not now 
being undertaken by other agencies f 

They can not serve successfully as local tech- 
nical societies except in the largest states, be- 
cause their membership is comparatively small 
and is too divided in interests to furnish groups 
for discussion and their programs are conse- 
quently too dilute to attract many serious stu- 
dents. The interests of science workers are best 
served by branches of the national societies 
where there are enough persons of kindred in- 
terests to insure free discussion. In some states 
and in groups of neighboring states we already 
see the mathematicians and other specialists 
attending their own meetings and neglecting 
those of the state academies and with an in- 
crease in the density in population this tendency 
to “flock together” will be intensified. The re- 
sult of this tendency is that the meetings of the 
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academies are becoming labored, with the 
younger academicians refusing to contribute to 
the program because of modesty, since they 
can not hope to add much to the general store 
of knowledge, and the older members saving 
their best efforts for their technical societies. 
The state academies can not successfully be- 
come little "National Societies” for the reason 
given, nor should they try to do so because 
that would mean a duplication of work and 
consequently a waste of energy. 

We often hear the wish expressed that the 
state academies might serve the purpose of 
bringing together in a single meeting scientists 
with varied interests to discuss matters of gen- 
eral interest to all scientists. In my own opin- 
ion this is impossible. Science is now too 
specialized to furnish many subjects of general 
conversation. Though we may earnestly wish 
to become acquainted with the advanced thought 
in other branches of science than our own, the 
wish, it seems to me, is impossible of accom- 
plishment because most men are not furnished 
with the proper mental digestive apparatus for 
its assimilation. 

If, then, the state academies should not at- 
tempt to function as little technical societies, 
how may they function? Is there any place 
they can occupy to the benefit of science? 

In reply to this question there are several 
suggestions that offer themselves. 

(1) They may serve as agencies to encourage 
the study of local science, of science applied 
to the local problems and for the publication of 
the results of such study. 

There are many subjects of local interest that 
ought to be studied, if for no other purpose 
than to be recorded, since conditions are chang- 
ing rapidly. The facts of common knowledge 
to-day may be forgotten to-morrow. *If it is 
not some one’s business to record them, they 
may be lost forever. Many valuable observa- 
tions may be made in one’s own neighborhood. If 
the observer is careful and accurate, observations 
that appear at the time to be trivial may be of 
fundamental importance to an investigator who 
may later be engaged in the study of a general 
problem. The ecological botanist of to-day 
would welcome results of a careful study of the 
native prairie fiora that had been made at wide- 
ly separated places at a time before imported 


plants had become widely spread. Such a 
study would furnish him with a standard by 
which he could measure the rate of spread of 
an introduced flora, or might enable him to 
determine the influence of a changed environ- 
ment upon the original plant assemblage. It 
would have been a comparatively simple piece 
of work that would not have been beyond the 
powers of a comparative novice in botany, but 
it might have supplied data which can not now 
be obtained. Again, the continuous observa- 
tion of the action of a little stream in modify- 
ing its channel is not a difficult task, but the 
results obtained might well be of service in 
helping to explain the action of a big river and 
might furnish a hint that would aid us in 
understanding some of the difficulties in the in- 
terpretation of erosion processes. 

In other words, the careful study of simple 
phenomena may, in many oases, contribute to 
the understanding of much more complex ones 
and the state academies may well charge them- 
selves with the encouragement of such studies. 
The field is all around us. But the laborers 
are comparatively few. They might be in- 
creased to almost any extent, for 

On every thorn delightful wisdom grows; 

In every rill a sweet instruction flows. 

The state academies will justify themselves 
if they can originate any plan that will en- 
large their number. 

Although this objective phase of local science 
study is highly important, the subjective phase 
is even more important. The influence of any 
intensive observational study on the mind of the 
student sharpens his eyes and brightens his 
wits. His judgment is matured by comparison 
of his conclusions with those of others observ- 
ing similar phenomena. This is education and 
it is this kind of education that differentiates 
the science student from the students in many 
other lines. Without it he is destined to be a 
failure as a scientist, even though fully 
equipped with book knowledge; with it he may 
be efficient even though his book knowledge is 
scanty. Good observers are needed and the 
best training for accurate observation is through 
the exercise of the observing faculty. If the 
state academies can keep the young observer 
investigating they will be doing much to supply 
the state with dependable men and women 
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who can be called upon for service when ser- 
vice of this kind is demanded for the welfare 
of the community. And the state academies 
can do a great deal toward this end if they will 
encourage the young worker to do what he can 
with the material at hand, will show an appre- 
ciation of his attempt to do some little thing 
in a worth-while way and will welcome his con- 
tribution to the general fund of scientific 
knowledge. If he is accepted as one of the 
serious workers in his field there will result a 
reaction in his mind that cannot help but be 
of benefit to him as a man but also as a 
scientist. 

Perhaps in no other way can the apprecia- 
tion of a man's work be shown better than by 
publishing his results. For this reason alone, 
if for no other, it is important that the acad- 
emy should publish its proceedings. The ap- 
pearance of the results of a man's labor in 
print is in some measure a guerdon of the ap- 
probation of his associates — and with the favor 
of his associates secured, his pride in his work 
will be increased and his enthusiasm for fur- 
ther work will be assured. Another convert to 
the religion of work will have been gained. 

But the publications of the state academy 
have another function which they can exercise 
in such a way as to supplement the activities 
of the national societies without in the least 
duplicating effort 

There are many facts of local interest that 
for their own value are worthy of presentation 
at meetings of scientific men and many details 
connected with local scientific discoveries that 
are worthy of preservation, but which can not 
be printed in the proceedings of national so- 
cieties because of lack of space. Some of them 
at the time of presentation may appear trivial, 
but trivialities have a habit occasionally of 
growing into significances— like the falling 
apple which Newton is supposed to have noted. 
An observation may not be profound, but if it * 
is not known to have been made before it is 
part of wisdom to place it on record. It may 
fill a gap in a line of reasoning. 

Details are often tiresome, but the accumu- 
lation of details is necessary to the develop- 
ment of a generalisation and the state academy 
may serve a good purpose to science by placing 
them also in the record. Thus, by recording 


facts of local interest and the details of ob- 
servations, the state academies of science might 
serve a purpose similar to that served by local 
historical societies. 

On the other hand, it seems desirable to many 
of us that the practice of printing in the acad- 
emy transactions lists of species or descrip- 
tions of varieties of animals or plants of little 
interest to any but specialists should be aban- 
doned. It may be of value to know exactly the 
number and names of the different kinds of 
moulds that have been discovered on the wil- 
lows of southern Wisconsin, but the proper 
place for such a publication is a bulletin of 
some natural history survey, or perhaps the 
pages of some technical joumaL Not only is 
it unfair to the members of the academy to 
expend their contributions on a matter of in- 
terest to so few persons, when so many other 
articles of more general interest are awaiting 
publication, but it is also unfair to the work- 
ers along the line of the publication to encour- 
age the burial of a paper of this type in the 
midst of a mass of material of such different 
character. The literature of any branch of 
science is already so widely scattered that it is 
a serious undertaking to follow it through all 
its ramifications. If the academy is to serve 
science it should discourage every practice that 
will make more difficult the searching of the 
literature for highly technical articles and 
should avoid every tendency to waste the in- 
vestigator's time. If we could confine the print- 
ing of material to the publications in which it 
is naturally sought, the chances of the scientist 
to occupy a comfortable berth in the distant 
future would be greatly increased. It might 
be well to have it distinctly understood that no 
paper will be published in the academy pro- 
ceedings which should not be read before an 
audience at the general meeting. If the acad- 
emy succeeds in preventing the appearance on 
the pages of its proceedings of a valuable arti- 
cle that ought to appear elsewhere it will have 
done a service to science of no little value. 

(2) The state academies may further justify 
their existence by functioning as educational 
agencies. The non-soieutific citizen gets little 
accurate knowledge of what science means from 
the newspapers and little more from the popu- 
lar magazines. He may become acquainted with 
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a few facte, but he learns almost nothing of 
the teachings of science or of its tendencies. 
The state academies might well attempt to give 
a sane view of science to the man who is not 
technically trained and especially to convince 
him that scientific theories are based on a care- 
ful and painstaking search for the truth. 

If the majority of the citizens of Oklahoma 
were convinced that scientific conclusions are 
not biased and that they are never final, but 
are constantly being tested as to their correct- 
ness, the legislature of the state would never 
have considered seriously the law forbidding 
the use in the schools of any text-book sug- 
gesting the possible truth of the theory of 
evolution. If the church membership of Min- 
nesota were a scientifically educated member- 
ship its representatives would never have 
passed the resolutions that gave Van Loon a 
text from which to write a good-natured com- 
ment on their sophistry. 

“The histories of H. G. Wells and Hendrik 
Willem van Loon,” say the Minnesota resolu- 
tions, “are unworthy of a place in a univer- 
sity class room and unfit for our public schools 
because they introduce an element of mere 
speculation as to the origin of man and call it 
history and use this theory in manifest endeavor 
to destroy the faith of the students in thoir 
creator, God, and their supernatural redeemer.” 

“Being convinced that such teachings will 
eventuate in anarchy of government, we citi- 
zens urge for immediate assurance that atheistic, 
rationalistic and materialistic textbooks and 
teachers shall not be continued in our public 
schools,” etc. 

“Everywhere," retorts van Loon in the Balti- 
more Sun, “is the same dispute, based firmly 
upon ignorance and prejudice. 

“Everywhere it is the same story of ill-paid, 
honest, hard-working scientists threatened with 
the loss of their livelihood by the illustrious 
companion of the cat that eats cucumbers and 
the Seminole saxophone sextet.” 

It is only by discussion that the truth is made 
evident. The state academy may perform a 
great service to the community if it will so ar- 
range its program that a part is annually de- 
voted to a frank statement of the condition of 
mind of science with reference to some great 
theory, or some subject of general popular 


interest. This year the Illinois Academy will 
devote its entire morning session to a statement 
of what the “Theory of evolution” is and why 
it appears to bo well founded. 

The state academies can do work of this kind 
better than the technical societies because, be- 
ing less technical, they can Teach a larger au- 
dience and, because they always meet in the 
same general community, they can work the 
field more thoroughly. Moreover, the speakers 
at the academy meetings are usually more fa- 
miliarly known to the citizens of the community 
than those speaking at the meetings of the na- 
tional societies. They are fellow citizens whose 
lives are known to be upright and whose 
thoughts are known to be normal and who, 
therefore, are listened to with more sympathy 
and patience than are the visitors from foreign 
states, who fill the greater part of the pro- 
grams at the national society meetings. More- 
over, since the audiences at the academy meet- 
ings are known to be composed largely of per- 
sons who are not technically trained, the 
speakers are more apt to use in their talks 
fewer technical terms than is likely to be the 
ease when addressing members of local tech- 
nical societies. Consequently the state acad- 
emies occupy a position which, in this respect, 
is quite different from that of the technical 
societies and any effort they may exert in edu- 
cating the public in scientific matters is not a 
duplication of the efforts of any other agency 
in the field. 

(3) But the state academies may not only 
serve as educational agencies. They may serve 
also in a very direct way as training schools 
for young science teachers and indirectly for 
their pupils. The academies may by such ser- 
vice greatly advance science. 

The future of science depends upon the com- 
ing generation and the training of the new 
generation is entrusted to the young men and 
women of the present generation. It is im- 
portant, therefore, that the young teachers be 
encouraged, not only to impart the proper 
kind of knowledge to the students under their 
charge, but also to implant in their minds the 
means of acquiring new knowledge and to 
help them to reason on the foundation of facts 
observed* The teachers should therefore be 
urged to observe and infer, to experiment and 
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speculate, in order that they may be the bet- 
ter prepared to lead their pupils along the 
proper paths* 

There are many instructors in our colleges, 
high schools and normal schools who might con- 
tribute a mite to the sum total of scientific 
knowledge if they felt it worth the effort to do 
so and at the same time might indirectly instil 
into the mind of some bright student the desire 
to do likewise. If they can be persuaded to do 
the work necessary to learn a new fact or to ob- 
tain a new point of view the experience accu- 
mulated in the effort will be of immense value 
to them not only as independent investigators 
but also as interpreters of the results of other 
investigators. They will become more inter- 
esting teachers, because they will speak with a 
greater understanding of the significance of 
the statements made in the textbooks and will 
often be able to illustrate them with references 
to their own discoveries. The pupils will con- 
sequently be apt to feel that they have a wide- 
awake teacher who is interested in his subject, 
rather than one whose interest is mainly in his 
salary. Impressed with the thought that 
things worth looking into are actually happen- 
ing in his vicinity and that there are interesting 
facts to be discovered about objects that hither- 
to may have seemed commonplace to him, the 
normal boy or girl, impelled by his natural 
curiosity, will want to learn about them. Of 
course, many will soon tire of this kind of ex- 
ploration, but some will find it fascinating — and 
a new scientist will be started on his career. 

Certainly a teacher who is not himself a 
student of nature will never inspire his pupils 
to become scientific workers — and no teacher 
can possibly be a student of nature who doesn’t 
study his environment. 

I believe the most important function of the 
state academy is to prevent the science graduate 
who goes into teaching from becoming a penny- 
in-the-slot machine for retailing little scraps of 
knowledge recurrently at the ringing of an 
electric bell. It is our business as members of 
the academies to do what we can to prevent 
dry-rot in our science graduates before they 
make even an attempt at blooming. Of course, 
we know that most graduates in science have 
written theses baaed on research. But we also 
know that in most cases the impulse that orig- 
inated the researches and the impetus that kept 


them going were not products of the writers' 
cerebration. It should be our business to help 
the young scientist one step farther by en- 
couraging him to undertake a little piece of 
work on his own initiative and to carry it 
through by his own effort. The academy will 
serve a good purpose if it emphasises the value 
of such work by urging the young man or 
woman to contribute to the program at a gen- 
eral meeting where results of the study may be 
discussed. If his offering meets with a sympa- 
thetic reception and his paper appears in print 
his self-respect will be increased and his stand-' 
ing in the community will be raised and as a 
natural reaction his mental processes will be- 
come vigorous and he will, in consequence, be- 
come a more and more valuable teacher of his 
science and a far better leader of his students. 
In order to accomplish this end, I believe it is 
necessary to assign a large part of the pro- 
gram at the annual meeting to the young scien- 
tists. The older ones have their national tech- 
nical societies in which to make their flights, 
but the younger ones, who are not in large 
cities, have no place in which to try their wings 
unless it is furnished them by the state acad- 
emies. 

But experience teaches that the normal young 
man or woman will not willingly appear on a 
program if he feels that most of the papers 
are to be by seasoned investigators, because of 
the fear that his contribution will seem too 
trivial by contrast Consequently, I repeat, the 
program must be left largely to the beginners 
in research. It may be desirable to flavor the 
program with a few papers by the older men, 
but it should be distinctly understood that the 
success of the meeting is mainly in the hands 
of the younger men. I have confidence that if 
the young scientists of the state are convinced 
that the academy meetings are for them, they 
will accept the responsibility for making them 
of value and will work earnestly to that end. 
I believe the most important function of the 
state academy is to encourage the young science 
teacher and that if it can do this successfully 
it will warrant the work and the effort ex- 
pended in keeping it alive. 

This year the Illinois Academy is experiment- 
ing to learn whether the views that have been 
expressed are justified or not Not only are 
the young instructors of the preparatory schools 
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and colleges being urged to share largely in 
the ooming meeting, but also the senior stu- 
dents in the colleges. The sectional meetings 
have been placed under the control of the 
younger instructors in universities, colleges and 
high schools and they have been asked to secure 
as many papers as possible from persona who 
have never before been on the program. As 
the result of a vigorous campaign there have 
already been submitted to the committee on the 
program the titles of ninety-one papers, of 
which only twenty-one are offered by university 
instructors of the higher grades. Men repre- 
senting state departments of science have of- 
fered fourteen papers, college instructors and 
associates and assistants in the universities 
twenty-six papers and students and unattached 
scientists thirteen. The remaining seventeen 
papers are in the sections devoted to public 
health, psychology and education in which the 
contributions must naturally be highly technical. 

But we are trying this year to do even more 
than simply interest young men and women in 
continuing their scientific training. We are 
attempting also to encourage the boys and girls 
of the high schools to employ proper methods in 
scientific work. We are not yet sure how this 
may best be done but we are making a start 
at solving the problem. Our first step was to 
affiliate with the academy the science clubs 
already organized in the high schools. Our next 
step will be to try to organize clubs in those 
schools in which now no such clubs exist. We 
are organizing a special section which will be 
devoted to subjects that appeal to boys and 
girls of high school age and at the coming 
meeting in May they will have a section con- 
trolled by themselves. The students of Knox 
and Lombard Colleges and of the high school 
at Galesburg will act as hosts and the Subjects 
for discussion will be radio, taxidermy, bird 
study and home chemistry. 

The coming annual meeting will not be of the 
same high technical value as last year’s meet- 
ing at Kockford, but a much larger number of 
persons will participate in it — and a much 
larger share of the papers will be presented by 
young persons. Most of the articles will be 
short, but many of them will represent the first 
attempts at individual work on the part of their 
authors. The general meetings have been ar- 


ranged mainly for educational effects. The 
morning program will comprise three talks on 
evolution in which the reasons for the accept- 
ance of the doctrine as a working hypothesis 
will be given in a popular way by a botanist, 
a zoologist and a paleontologist. The evening 
program will be a little more technical but it 
also will be educational in purpose. The morn- 
ing meeting will be mainly for the public in 
general and the evening meeting for the acad- 
emy members and that portion of the public 
that is scientifically inclined. 

It is hoped that the general and scientific 
meetings between them will accomplish the 
three functions that seem most natural to a 
local scientific organization without duplicating 
any of the activities of the national societies. 

W. S. Bayucy 


THE AMERICAN ASSOCIATION FOR 
THE ADVANCEMENT OF SCIENCE 
THE SAFEGUARDING OF NATIONAL PARKS 1 
Whereas, by repeated action by Congress 
for more than half a century, widely approved 
by scientific and other societies and by the 
public generally, the National Parks of the 
United States have been completely conserved 
from industrial uses so as to constitute a sys- 
tem of National Museums of Native America, 
and 

Whereas, one of the national parks of Can- 
ada is similarly completely conserved, and 
Whereas, the combined National Parks Sys- 
tem of both countries, covering geological, 
biological and geographical examples from the 
Alaskan Range, through the Canadian Rockies, 
to the Grand Canyon of Arizona, if preserved 
untouched, will constitute a unique Continental 
Exposition of inestimable value to science and 
to the popular education of future generations ; 
and 

1 A resolution favoring the complete safeguard- 
ing in perpetuity of all national parks in the 
United States and Canada against every economic 
or commercial use of whatever kind, adopted in 
principle by the executive committee of the coun- 
cil of the American Association for the Advance- 
ment of Science at the regular fall meeting of 
the committee, October 21, 1922, and issued from 
the Washington office of the association, April 
29, 1928. 
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Whereas, at the option o£ a single official 
of the government, several of the national parka 
in the United States are nevertheless open to 
mining and grazing, while the control of water 
power in future parks has recently been sur- 
rendered to the Water Power Commission; and 
all but one of the national parks in Canada 
are similarly open to certain economic or com- 
mercial uses; and 

Whereas, this generation can pass on to fu- 
ture generations no greater gift than these 
parks in their primitive condition. Therefore, 
Be It Resolved, That the American Associa- 
tion for the Advancement of Science earnestly 
requests the people and the Congress of the 
United States and the people and Parliament 
of the Dominion of Canada to secure such 
amendments of existing law and the enactment 
of such new laws as will give to all units in 
the international parks system complete con- 
servation alike, and will safeguard them 
against every industrial use either under pri- 
vate or public control at least until careful 
study shall justify the elimination of any part 
from park classification. 

THE STATUS OF PUEBLO INDIAN LANDS 1 
Whereas, the economic status of the Pueblo 
Indians in New Mexico is in jeopardy because 
of various land and irrigation claims of non- 
Indians; and, 

Whekea8, the United States has justly 
guaranteed to the Pueblo communities the 
titles of their lands and the irrigation and 
other rights pertaining thereto; and, 

Whereas, every interference with their natu- 
ral condition will destroy the usefulness of 
these areas to science and education; and 
Whereas, the Congress of the United States 
has recently been considering the passage of 
laws to quiet land-title disputes between non- 
Indians and the Pueblos; therefore, be it 
Resolved, That the American Association 
for the Advancement of Science, an organ - 

* Resolution adopted in principle by the coun- 
cil of the American Association for the Advance- 
ment of Science at the fourth Boston mooting, 
adopted in this form by the executive committee 
of the council of the association at its regular 
spring meeting held in Washington, April 22, 
1923, and issued from the Washington office of 
the association, April 25, 1923. 


ization of over 11,000 American scientists and 
friends of science and education, unequivocally 
favors tiie full and complete protection of the 
Pueblos in all their fundamental land, irriga- 
tion and cultural rights, to the end that they 
may continue to live their own lives in as 
nearly their own manner as is possible and 
with as little restriction as is consistent with 
the rights of their non-Indian neighbors. 


SCIENCE AND RELIGION 

Dr. R. A. Millikan, director of the Nor- 
man Bridge Laboratory of the California In- 
stitute of Technology, formulated and secured 
the signatures to the following statement: 

A JOINT STATEMENT UPON THE RELATIONS Or 
SCIENCE AND RELIGION 

We, the undersigned, deeply regret that in 
recent controversies there has been a tendency 
to present science and religion as irreconcilable 
and antagonistic domains of thought, for in fact 
they meet distinct human needs, and in the round- 
ing out of human life they supplement rather 
than displace or oppose each other. 

The purpose of science t a to develop , without 
prejudice or preconception of any kind, a knowl- 
edge of the facta, the laws and the processes of 
nature. The even more important task of re- 
ligion, on the other hand, is to develop the con- 
sciences, the ideals and the aspirations of man- 
kind, Each of these two activities represents a 
deep and vital function of the soul of man, and 
both are necessary for the life, the progress and 
the happiness of the human race. 

It is a sublime conception of God which is 
furnished by science, and one wholly consonant 
with the highest ideals of religion, when it rep- 
resents Him as revealing Himself through count- 
less ages in the development of the earth as an 
abode for man and in the age-long inbreathing 
of life into its constituent matter, culminating 
in man with his spiritual nature and all his God- 
like powers. 

RELIGIOUS LEADERS 

Bishop William Lawrence, episcopalian, Bos- 
ton, Massachusetts. 

Bishop William Thomas Manning, episcopalian, 
Bishop’s House, Cathedral Heights, New York 
City. 

Dr. Henry Van Dyke, presbyterian, preacher 
and poet, Princeton, New Jersey. 

Dr. James I. Vance, presbyterian, First Pres- 
byterian Church, Nashville, Tennessee. 

President . Clarence A* Barbour, baptist, . Roch- 
ester Theological Seminary, Rochester, New York. 
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President Ernest D. Burton, baptist theo- 
logian, president of University of Chicago. 

President Henry Churchill King, congregation* 
alist, Oberlin Theological Seminary, Oberlin, Ohio. 

Dr. Robert E. Brown, congregationalist, First 
Congregational Church, Waterbury, Connecticut. 

Bishop Francis John McConnell, methodist, 
Pittsburgh, Pa. 

Br. Peter Ainslie, disciple, Christian Temple, 
Baltimore, Maryland. 

SCIENTISTS 

Charles B, Walcott, retiring president of the 
National Academy of Sciences, president of the 
American Association for the Advancement of 
Science and head of the Smithsonian Institution 
of Washington. 

Henry Fairfield Osborn, president of the Amer- 
ican Museum of Natural History. 

Edwin Grant Conklin, head of the department 
of zoology, Princeton University. 

James Rowland Angell, president of Yale Uni- 
versity. 

John Merle Coulter, head of the department of 
botany, University of Chicago. 

Michael I. Pupin, head of the department of 
electromechanics, Columbia University. 

William James Mayo, Mayo Foundation for 
Medical Education and Research, Rochester, Min- 
nesota. 

George David Birkhoff, head of the department 
of mathematics, Harvard University. 

Arthur A. Noyes, director of the Gates Chem- 
ical Laboratory, California Institute of Technol- 
ogy. 

William Wallace Campbell, director of Lick 
Observatory und president-elect of the University 
of California. 

John J. Carty, vice-president in charge of re- 
search, American Telephone and Telegraph Com- 
pany. 

Robert A. Millikan, director of Norman Bridge 
Laboratory of Physics. 

William Henry Welch, director of the School 
of Hygiene and Public Health, The Johns Hop- 
kins University. 

John C. Merriam, president of the Carnegie 
Institution of Washington. 

Gano Bunn, chairman of the National Research 
Council, Washington, B. C. 

MEN or AJTA1&S 

Herbert Hoover, Secretary of Commerce. 

James John Davis, Secretary of Labor. 

David F. Houston, ex-8ecretary of the Treas- 
ury. 

Frank O. Lowden, Governor of Illinois. 

John Sharp Williams, ex-United States Sena- 
tor, Mississippi. 


Rear Admiral William S. Sims, commander 
United States Naval Forces in European waters 
during the World War. 

Harry Bates Thayer, president, American 
Telephone and Telegraph Company. 

Julius Kruttschnitt, chairman of the executive 
committee, Southern Pacific Railway. 

Frank Vanderlip, ex-president of the National 
City Bank of New York. 

Henry S. Pritchett, president of the Carnegie 
Corporation of New York. 


THE LIFE AND SERVICES OF PRO- 
FESSOR JOHN TROWBRIDGE 

The following minute on the life and services 
of Professor Trowbridge was placed upon the 
records of the Faculty of Arts and Sciences at 
the meeting of April 10, 1923 : 

John Trowbridge was horn in Boston on August 
5, 1843, the son of John Howe Trowbridge and 
Adeline Trowbridge. At the age of eighteen, 
after attending the Boston Latin School, he en- 
tered the Lawrence Scientific School by special 
arrangement, without any previous scientific 
training whatsoever. In spite of this disadvan- 
tage and the further handicap of a serious finan- 
cial burden, he graduated with the degree of S.B., 
samrna cam laude , in 1865. This brilliant suc- 
cess at Harvard doubtless decided the choice of 
his profession. Decision must have been difficult, 
since his interest at that time lay fully as much 
in the direction of art and literature (which re- 
mained delightful avocations) as in the direc- 
tion of science. 

From 1866 to 1869 he was a tutor in physics 
in Harvard College, and during the following 
year served as assistant professor of physics in 
the Massachusetts Institute of Technology. He 
returned in 1870 to Harvard, where he remained, 
at first (for ten years) as assistant professor, 
and afterwards as full professor, until the date 
of his resignation in 1910 — a continuous service 
of forty years. He received the degree of 8.B. 
in 1873, in 1888 was appointed Rumford profes- 
sor, and on his resignation became Rumford pro- 
fessor emeritus* He was a member of the Na- 
tional Academy of Sciences and the American 
Philosophical Society, and a Fellow of the 
American Academy of Arts and Sciences, serv- 
ing as president of the latter body for seven 
years, He served also as a member of the Inter- 
national Committee on Electrical Units. 

On the twentieth of June, 1877, he married 
Mrs, Gray (the widow of Thomas W. Gray), of 
Boston, whose young daughter (now Mrs. Edmund 
M. Parker) helped her to brighten his life. Mrs. 
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Trowbridge died la 1907 and his own death oc- 
curred in hi* eightieth year, on the eighteenth of 
February, 1923. 

The earlier part of the long period during 
which Professor Trowbridge was a member of 
the teaching staff of Harvard College was char- 
acterized by the development of laboratory meth- 
ods in teaching, and by the recognition of re- 
search as one of the fundamental activities of 
the department of physics. Keenly alive to the 
lack of adequate facilities for the advancement 
of his chosen field along these lines at Harvard, 
Trowbridge projected a great physical laboratory 
and found the means to construct it When the 
laboratory was begun, models for such a build- 
ing were altogether lacking in this country. 
Nevertheless, so excellent was its design that it 
still affords adequate facilities for teaching and 
research; it forms a lasting monument to the 
genius of the man who planned it. 

For thirty years Professor Trowbridge pre- 
sided as director over the destinies of the Jef- 
ferson Laboratory, devoting part of his time to 
teaching and a larger part to experimental in- 
vestigation. Problems connected with spectrum 
analysis and with the conduction of electricity 
through gases attracted his attention; and his 
contributions to scientific literature on these sub- 
jects were considerable. It was during the prog- 
ress of these researches that ho realized the im- 
portance of a constant source of high potential; 
accordingly he caused the great storage battery 
to be constructed, which, unique in its time, is 
still in constant use, and which has proved of 
the highest value in the study of X-rays. 

To the characteristics of foresight and imagina- 
tion, Trowbridge added the rare gift of stimu- 
lating intellectual activity in others. This stimu- 
lus was felt by many classes of persons and pro- 
duced useful results in varied fields. Under his 
guidance, many men who have won distinction 
in science took up problems in research for the 
first time; among them should bo mentioned the 
late Professor B. 0. Peirce and the late Profes- 
sor W. C. Sabine. 

Professor Trowbridge's personality vtas mani- 
fested not only in the intellectual activity which 
he exhibited, inspired and fostered, but also in 
unselfish and constant devotion to the needs of 
his students and colleagues. Both traits of his 
character contributed toward the sentiment of 
respect and affection with which his memory will 
ever be cherished by those who came under his 

influence. _ 

Theodore Lyman 

Theodore W. Richards 

George W. Pierce 

Committee 


SCIENTIFIC EVENTS 
MEMORIAL TO CHARLES R. VAN HISE 
lx memory of the late Dr. Charles R. Van 
Hise, former president of the University , of 
Wisconsin, a large quartzite rock in Ablem&n 
will be dedicated as “The Van Hise Rock” on 
June 3 with appropriate ceremonies and a 
tablet marker will be placed upon the rock. The 
rock is of great interest to geologists and it is 
considered especially fitting that this rock 
should be dedicated to President Van Hise, be- 
cause as a geologist he frequently took his stu- 
dents to the rock and used it in explaining 
geological theories. 

Judge E, Ray Stevens, Madison, president 
of the State Historical Society, will preside 
at the dedication. Others who will assist in the 
ceremonies are Professor C. K. Leith, chairman 
of the university department of geology; John 
S. Donald, head of the Friends of Our Native 
Landscape; W. 0. Hotchkiss, state geologist; 
Joseph Schafer, superintendent of the Wiscon- 
sin Historical Society; and Dean Harry L. 
Russell, of the College of Agriculture. 

Part of the inscription on the tablet marker 
is as follows : 

This rock is pictured in geology text-books as 
a type illustrating important principles of struc- 
tural geology and has been a point of special 
interest to many investigators in geology visit- 
ing this region. President Charles R. Van Hise, 
of the University of Wisconsin, was one of the 
first and foremost of these. 

PROTECTION FOR THE RESULTS OF 
SCIENTIFIC RESEARCH 1 
French law protects effectively the rights of 
authors of literary works, musical composers, 
painters and sculptors, but this is not true of 
scientists and inventors. The act of 1844, to be 
sure, provides for the granting of patents on 
inventions, but in reality only inventions strict- 
ly industrial in their nature come within the 
scope of this law. No pharmaceutic products 
or remedies of any kind may be patented. This 
state of affairs has recently given rise to sharp 
criticism. It has been emphasized that it is 
unjust that biologic discoveries and inventions 
which are of the greatest practical value in 
agriculture, in veterinary science and in human 

l The Journal of the American Medical A$$o • 
ctotfon. 
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medicine, and which occupy to-day such an im- 
portant place in pure and applied science, 
should be deliberately excluded from the bene- 
fits of the law respecting letters patent and 
should become public property from the date of 
their origin. The question was made the sub- 
ject of a long discussion at a meeting of the 
Confederation of Intellectual Workers and the 
draft of a law providing for the protection of 
the rights of scientists has been prepared by a 
commission. According to this draft, the text 
of which has been submitted to the chamber of 
deputies and the League of Nations, the authors 
of scientific discoveries and inventions shall en- 
joy, for the duration of their life, the exclusive 
right of deriving a profit from their invention 
or discovery. Entitled to protection under this 
proposed law are: discoveries (that is, demon- 
strations of the existence of previously un- 
known principles, bodies, agents or properties 
of living beings or matter), inventions (that is, 
creations of the mind consisting of methods, 
apparatus, products, compositions of products 
as yet unknown) and, in a general way, all new 
applications of discoveries and inventions. To 
establish his right, the author of the discovery 
or invention must prove that his discovery or 
invention has been given sufficiently wide pub- 
licity, Publication in certain accepted period- 
icals will be regarded as sufficient publicity. 
Reproduction for commercial purposes of the 
name of the author of the published text or of 
the scientific communication and the biblio- 
graphic reference is prohibited, unless the writ- 
ten consent of the author is secured. The au- 
thors of inventions and discoveries may not 
oppose the industrial or commercial exploita- 
tion of new applications of their discoveries or 
inventions, but they will retain an author’s 
lights in any exploitation in which Applications 
of their initial inventions and discoveries have 
been made. The authors of discoveries or in- 
ventions in the domain of therapeutics will par- 
ticipate in the benefits of this law, it being un- 
derstood that they can not exploit of themselves 
their discoveries and inventions unless they 
hold the diploma of a pharmacist. 

THE TREND OF FORESTRY IN IDAHO 

At an open meeting of the Idaho Chapter 
of Sigma Xi, recently held at the University 
of Idaho, Moscow, “The trend of forestry in 


Idaho” was presented by Dean F. G. Miller, 
Professor C. Edward Behre and Dr. Henry 
Schmitz of the forest faculty. Dean Miller 
discussed the economic phases of the forestry 
situation particularly in north Idaho, where is 
found the largest body of white pine extant. 
He pointed out that about 48 per cent of the 
timber in this part of the state was owned 
privately while the government held forty per 
cent, and the state about twelve per cent He 
further showed that the greater bulk of the pri- 
vately owned timber would in all probability be 
exhausted in the next twenty-five to thirty 
years. Since the government and the state can 
not supply on a sustained yield basis more than 
a fraction of the present annual cut, a serious 
slump in the lumber industry is inevitable. 

Professor C. Edward Behre presented a series 
of lantern slides showing conditions in the 
Western White Pine and Western Yellow Pine 
stands of Idaho during and after logging op- 
erations, illustrating how these forests could 
be kept continuously productive if cut under 
national forest regulations and protected from 
the ravages of fire. The slides presented dem- 
onstrated the futility of the broadcast burning 
of logging slash as a permanent protective 
measure in the white pine forests and showed 
the tremendous waste in destruction of advance 
young growth which broadcast burning caused 
in both the white and yellow pine types. The 
need for research in forestry was emphasized 
by pointing out the various problems arising 
in providing for future forest growth. 

Dr. Henry Schmitz spoke on the “Trend of 
research in forest products.” The point was 
emphasized that the United States is annually 
consuming over four times as much timber as 
is produced by the forest areas and that this 
state of affairs can not go on indefinitely. The 
problem can partly be solved by increasing the 
yield of the various products made from wood. 
The place of research in this connection was 
discussed at some length particularly as apply- 
ing to wood preservation, wood distillation, 
the manufacture of paper pulp and kiln drying. 

SYMPOSIUM ON COLLOID CHEMISTRY AT 
THE UNIVERSITY OF WISCONSIN 

Th® University of Wisconsin announces a 
public symposium on Colloid Chemistry, to be 
held at Madison from June 12 to 15, 1923, in- 
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elusive. All interested are cordially invited to 
attend and to participate in the discussions. 

Room reservations will be made for those 
guests who send notification of their expectation 
to attend. Such reservation is desirable as the 
hotel facilities in the city are somewhat lim- 
ited. Such notification should be sent at once 
to Professor J. H. Mathews, Department of 
Chemistry, University of Wisconsin. 

Attention is called to the fact that Professor 
Svedberg will give a series of about twenty-four 
lectures on colloid chemistry during the summer 
session of the university (June 26 to August 
4). The program of the lectures is as follows: 

The colloidal state in metals and alloys: J. 
Alexander. 

Precipitation of sols by alcohol: W. D. Ban- 
croft. 

Membrane potentials and their relation to 
anomalous osmose: F. E. Kartell. 

Conditions affecting the hydrolysis of collagen 
to gelatin: R. H. Bogtte. 

Thermochemistry of sulfur sols: F. L. Browne. 

General considerations of the forces determin- 
ing the limiting si*e of the colloidal particle in 
any given solution: E. F. Burton. 

On the theory of the lyophllic colloids : Mar- 
tin Fischer. 

The application of colloid chemistry to agricul- 
tural problems: R. A. Gortner. 

Gel formation : H. N. Holmes. 

On the precipitation of colloidal metals by 
means of metaU in the solid state: L. Kahlen- 
berg. 

The colloid chemical problems in the menu- 
faeture of ensymic and animal glandular prod- 
ucts: D. Klein. 

The thermochemistry of protein behavior : J, H. 
Mathews and B. W. Rowland. 

Dispersity of silver halides in relation to their 
photographic behavior: S. E. Sheppard. 

Colloidal properties of rubber and compound 
ingredients: E. B. Spear. 

Demonstrations of colloid chemistry technique: 
The. Svedberg. 

The problems of adsorption from the stand- 
point of catalysis; H. S. Taylor. 

The formation of inorganic jellies : H, B. 
Weiser, 

The swelling of protein jellies: John A. Wil- 
son. 

Surface films as plastic soUds : Robert E. 
Wilson. 


MEDICAL FELLOWSHIPS OF THE NA- 
TIONAL RESEARCH COUNCIL 

These fellowships are supported by joint 
contributions of The Rockefeller Foundation and 
the General Education Board and are adminis- 
tered by a special medical fellowship board of 
the National Research Council 

The fellowships are open to citizens of both 
sexes of the United States and Canada who 
possess an M. D. or a Ph. D. degree, or the 
equivalent of one of these degrees. They are 
intended for recent graduates and not for those 
already professionally established. 

The basic stipends awarded are $1,800 for 
unmarried and $2,300 for married fellows per 
annum. These stipends may be increased when 
there are other dependents or for other cogent 
reasons. Awards are made for one year, but 
fellowships may be renewed. Fellows are chosen 
at semi-annual meetings of the medical fel- 
lowship board in April and September and ap- 
plications to receive consideration at these 
meetings must be filed on or before March 1 
and August 1, respectively. Appointments may 
date from any period subsequent to the board 
meetings. 

The fellowships are designed to recruit men 
and women as medical teachers and investi- 
gators. Fellows may choose any branch of 
medicine or public health for their ultimate 
career, but at present those candidates (other- 
wise suitable) will be favored who plan to spe- 
cialize in one of the preclinical sciences or to 
approach clinical medicine through temporary 
identification with one of the sciences. 

The fellowships are not granted to any insti- 
tution or university, but the choice of place to 
work, either in this country or abroad, is left 
to the fellow, subject to the approval of the 
fellowship board. The appointments are for 
full time and no other remunerative or routine 
work is permitted. 

The particular individual with whom a fellow 
wishes to work should ordinarily have agreed 
to accept him prior to the consideration of his 
application by the board. 

Opportunities, but not obligations, for a cer- 
tain amount of teaching must be available. It 
is further required that the fellow be charged 
no fees or tuition by the institution where he 
chooses to work. 
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Further particulars concerning these fellow- 
ships may be obtained by addressing the Chair- 
man! Board of Medical Fellowships! National 
Research Council, 1701 Massachusetts Avenue, 
Washington, D. C. 


SCIENTIFIC NOTES AND NEWS 

The men's dormitory that is being built by 
the board of athletic control of Stanford Uni- 
versity out of income from the stadium as a 
gift to the university will be given the name 
Branner Hall, to commemorate the services to 
Stanford University and the sympathetic in- 
terest in student affairs of the late John Cas- 
per Branner, pioneer member of the faculty, 
first head of the geology department and sec- 
ond president of the university. 

At a recent meeting of the board of curators 
of the University of Missouri, the name of the 
biology building which houses the departments 
of zoology and botany was changed to Lefevre 
Hall in honor of the late Professor George Le- 
fevre's labors for the university, aside from his 
por&ted in the board's action: “Professor Le- 
fevre’s labors for the university, aside from his 
connection with this building, merit such a me- 
morial. But there is further justification for 
thus honoring his memory ; the biology building 
is his creation more than that of any other 
man. During its construction the architects, 
the administrative officers of the university and 
his associates in the department of zoology alike 
acknowledged a leadership culminating in a 
laboratory that continually excites admiration 
for its beauty, its convenience and its effective- 
ness in meeting the needs of the departments of 
botany and zoology.” 

The funeral of the late Arthur Gordon 
Webster at the chapel of the Massachusetts 
Crematory Society was attended by Dr. Charles 
W. Eliot, president emeritus of Harvard Uni- 
versity, and nearly a hundred professors from 
Harvard University, the Institute of Technology 
and Clark University. The pall bearers were 
Dr. G. Stanley Hall, president emeritus of 
Clark University; Dr. Ira N. Hollis, presi- 
dent of Worcester Polytechnic Institute; Dr. 
William E. Story, former professor of mathe- 
matics at Clark and Harry Worcester Smith, 


all of Worcester; Dr. Michael I. Pupin, of Co- 
lumbia University; Dr. Philip Kilroy, of 
Springfield; President S. W. Stratton, of the 
Massachusetts Institute of Technology, and Pro- 
fessors Edwin H. Hall, ChArles R. Lanman and 
George F. Moore, of Harvard University. 

Dr. Frank J. Monaghan has been appoint- 
ed commissioner of health for New York City, 
succeeding Dr. Royal S. Copeland, elected to the 
United States Senate. Dr. Monaghan has been 
sanitary superintendent of the city for the past 
five years. 

Dr. Oliver Bowles, mineral technologist of 
the Bureau of Mines, has been designated by 
the secretary of the interior as superintendent 
of the new mining experiment station of the 
bureau to be established at Rutgers College, 
New Brunswick, New Jersey, which will spe- 
cialize in problems involved in the production 
and utilization of the various non-metallic min- 
erals. Dr. Bowles will enter upon his new 
work on July 1. 

Dr. George W. Hoover, for the past nine 
years chief of the Chicago district of the U. S. 
Department of Agriculture, has been appointed 
chemist in charge of the drug control of the 
United States. 

At a banquet of the Chicago Section of the 
American Chemical Society on May 25, the 
Willard Gibbs Medal was presented to Profes- 
sor Julius Stieglitz, of the University of Chica- 
go, in recognition of his research work on 
molecular rearrangement and his interpreta- 
tion of univalent nitrogen. The medal was pre- 
sented by its founder, Mr. W. A. Converse. 

In commemoration of his eightieth birthday, 
a dinner was given on May 3, to Dr. Henry M. 
Hurd, professor of psychiatry in the Johns 
Hopkins Medical School. 

A banquet was given on May 28 in honor of 
Professor Filibert Roth, for twenty years a 
member of the forestry department of the 
University of Michigan, by the foresters of the 
state. Among the speakers were Dean F. F. 
Moon, of the New York State College of For- 
estry; Professor Ralph S. Hosmer, of Cornell 
University, and President Marion L. Burton. 

A prize medal has been endowed in honor of 
Professor Hans Horst Meyer, of Vienna. It is 
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to be awarded every five years for distinguished 
work in the domain of theoretical medicine. It 
was presented for the first time to Professor 
Meyer himself on the occasion of his recent 
sixtieth birthday. 

Dr. Henry Kraemer, Mount Clemens, Mich- 
igan, has been elected an honorary member of 
The Pharmaceutical Society of Great Britain. 

At the spring meeting of the Association of 
Virginia Biologists, held at the College of Wil- 
liam and Mary on April 27, the Virginia 
Academy of Science was organized. Dr. I. F. 
Lewis, of the University of Virginia, was elected 
president and Dr. E. C. L. Miller, of the Medi- 
cal College of Virginia, secretary- treasurer. In 
response to an announcement of the proposed 
organization sent out before the meeting, more 
than one hundred and fifty have signified their 
intention of becoming members of the new 
academy. The next meeting of the academy 
will be held at Washington and Lee University, 
Lexington, Virginia, during the first week in 
May, 1924. 

Harris J. Ryan, professor of electrical en- 
gineering at Stanford University, California, 
was elected president of the American Institute 
of Electrical Engineers at the annual business 
meeting on May 18. Vice-presidents elected 
were: H. E. Bussey, Atlanta; S. E. M. Hender- 
son, Toronto; William F. James, Philadelphia; 
J. E. Macdonald, Los Angeles; Herbert S. 
Sands, Denver. The annual report of the 
board of directors presented at the meeting 
showed a net increase in the membership during 
the year of 1,035, the total membership on 
April 30 being 15,298. 

Dr. Payson Clark, of Boston, was elected 
president of the American Laryngological As- 
sociation at their forty-fifth convention held at 
Boston on May 19. 

Professor George H. Shepard, member of 
the American Society of Mining Engineers 
and professor of industrial engineering and 
management at Purdue University, has been ap- 
pointed to succeed Frank B. 'Gilbreth as ohair- 
man of the committee on fatigue elimination 
of the Society of Industrial Engineers. 

Dr. A. E. Jenks, professor of anthropology 
and director of the Americanization Training 


Course of the University of Minnesota, has 
been appointed chairman of the division of 
anthropology and psychology of the National 
Research Council for the year 1923-24. Dr. 
and Mrs. Jenks will move to Washington on 
September 1. During the summer Professor 
Jenks will give two courses of lectures in the 
department of education in the summer session 
of the University of California (Southern 
Division) in Los Angeles. 

Professor W. A. Noyes, head of the depart- 
ment of chemistry at the University of Illinois, 
has been granted a year's leave of absence which 
he is planning to spend in Europe. Professor 
Noyes is a delegate of the National Research 
Council to the International Union of Pure and 
Applied Chemistry, meeting in Cambridge from 
June 17 to 24, and a delegate of the American 
Association for the Advancement of Science to 
the British Association meeting in Liverpool 
in September. He will also attend a conference 
of the Faraday Society on the subject of atomic 
structure which will be held in Cambridge in 
July. 

Members of the Williams Galapagos Expe- 
dition, including Dr. William Morton Wheeler, 
of the Bussey Institution of Harvard Univer- 
sity, and Dr. William Beebe, leader of the expe- 
dition, arrived in New York on the steam yacht 
Nona lost week, after a ten-week cruise among 
the Galapagos Islands, off the coast of Ecuador. 

Dr. A. B. Stout, of the New York Botanical 
Garden, who has been in residence at Pomona 
College during the year, has been making a 
study of the citrus industry and also of the 
date and avocado culture. Dr. Stout has been 
asked by the United States Department of 
Agriculture to return to Southern California 
next year to continue this special research work 
under government direction. 

Charles W. Gilmore, paleontologist, of the 
United States National Museum, has left Wash- 
ington to superintend the unearthing of the fos- 
sil remains of a dinosaur discovered near Jen- 
sen, Utah. 

Dr. W. A. Osborne, professor of physiology 
at the University of Melbourne, has returned to 
Melbourne after a study leave of absence in 
America and Great Britain. 
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Wilfred G. Parkinson, of the Carnegie In- 
stitution of Washington, sailed on May 3 en- 
route to Huancayo, Pern, to make observations 
at the observatory of the department of terres- 
trial magnetism. 

Professor Marcus E. Jones, of the Univer- 
sity of Utah, whose botanical collection ha® re- 
cently been acquired by Pomona College 
through the generosity of Miss Ellen Scripps, 
of La Jolla, has arrived in Claremont. He will 
make this his residence and will cooperate with 
Dr. Philip A. Munz in the arrangement of the 
herbarium. 

Dr. Edgar F. Smith will give the commence- 
ment address at the University of Kansas. He 
will also address the Arkansas section of the 
American Chemical Society on July 12. 

On May 11, Professor F. R. Moulton, of the 
University of Chicago, was the guest of the 
mathematics department and the Sigma Xi and 
the Pi Mu Epsilon honorary fraternities of the 
Ohio State University. After the dinner, he 
gave a public address on “Some rambles in 
space and time.” 

Dr. Carl L. Alsberg, director of the Food 
Research Institute, Stanford University, San 
Francisco, delivered a lecture on “Economic 
aspects of our food supply” before the School of 
Hygiene and Public Health of the Johns Hop- 
kins University on April 18. 

Dr. James E. Aokert, of the Kansas State 
Agricultural College, delivered the annual Phi 
Kappa Phi address at the Oklahoma Agricul- 
tural and Mechanical College on May 22. The 
subject of his address was “The relation of the 
hookworm to medical and agricultural educa- 
tion.” 

Professor Charles T. Knipp, of t£e depart- 
ment of physics of the University of xllinois, 
addressed on May 18 the annual meeting of the 
Indiana Physics Teachers* Club, held under the 
auspices of Rose Polytechnic Institute and the 
Indiana State Normal School, on “The his- 
torical development of the three electrode 
vacuum tube.” , 

A special meeting of the Linnean Society of 
London was held on May 10, when Professor 
Paul Kammerer, of Vienna, lectured on his ex- 
periments concerning “The inheritance of ac- 
quired characters.” 


The Croonian lectures before the Royal Col- 
lege of Physicians of London will be given by 
Professor J. B. Loathes, F.RiS., on the sub- 
ject of the part played by fats in vital phe- 
nomena. There will be four lectures, which 
will begin on June 7. 

Dr. Hans Goldschmidt, German chemist 
and inventor of the thermit process of weld- 
ing iron and steel, died in Baden-Baden, Ger- 
many, on May 20. 

The trustees of the National Geographic So- 
ciety have authorised a tablet at Camp Clay, 
Cape Sabine, in the Arctic, in memory of the 
eighteen men of the Greely expedition who died 
there in 1884. Major General A. W. Greely, re- 
tired, dean of living Arctic explorers and lead- 
er of the party, now lives in Washington, The 
tablet is one of a series the Geographic Society 
will place as memorials to Americans who have 
made history in Polar explorations. Memorials 
to Rear Admiral Peary, discoverer of the North 
Pole, and to Rear Admiral Charles Wilkes, dis- 
coverer of the Antarctic continent, have al- 
ready been erected in Arlington National Cem- 
etery, Washington. The tablet to the Greely 
party will be carried by Donald B. MacMillan 
when he starts north in June for further ex- 
plorations of the Arctic and it will be placed in 
position by him on the rock cliff facing the 
camp. 

During the exposition to illustrate the ad- 
vances in science due to Pasteur's discoveries, 
which will follow the unveiling of the Pasteur 
monument at Strasbourg on June 1, medical 
and scientific congresses will be held as follows : 
June 1, Hygiene and bacteriology; June 2, 
Tuberculosis; June 11, Ophthalmology; July 
23, Cancer; July 24, Dermatology and syphilol- 
ogy, and July 26, Leprosy. 

The Congress of Intellectual Workers, which 
was to have taken place at Berne on July 6 and 
7, has been postponed. 

The sixth congress of the International Sur- 
gical Association will be held in London from 
July 17 to 20, under the chairmanship of Sir 
William Macewen. 

The Clinical Surgical Society of America 
will hold its thirty-sixth annual meeting at 
Washington University School of Medicine on 
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May 28 and at the clinic of Dr* Willard Bart- 
lett at the Missouri Baptist Sanitarium May 
29, Papers by local surgeons will be delivered 
on recent advanees on thoracic and cardiac sur- 
gery, X-ray therapy and kindred subjects. 

UNIVERSITY AND EDUCATIONAL 
NOTES 

Half a million dollars has been appropriated 
by the New York State legislature to start 
work on a new plant industries building for the 
College of Agriculture at Ithaca. A few years 
ago the state adopted a program that called for 
the expenditure of $3,900,000 and the college 
has been empowered to proceed in a building 
plan in accordance with this appropriation, 
though it may not expend more than the 
amount made available in any one year. 

The residue of the estate of the late George 
E. Hoadley, of Trinity College, is to be divided 
equally between Trinity College and the Con- 
necticut Historical Society. Each institution 
will receive about $200,000. 

Professor W. A. Hamilton has been ap- 
pointed chairman of the administrative interim 
committee of Beloit College, until a president 
of the college is appointed to succeed President 
M. A. Brannon, who was recently made chan- 
cellor of the University of Montana. Professor 
H. H. Conwell has been appointed acting head 
of the department of mathematics. 

Dr, David Friday, president of the Michigan 
Agricultural College, has presented his resigna- 
tion to become effective on June 1, The State 
Board of Agriculture acoepted the resignation 
over the protest of Governor Groesbeck. Dr. 
Friday has accepted a professorship of econom- 
ics at the new school for Social Research in New 
York City. 

Dr, Bradley Stoughton, formerly of Co- 
lumbia University and later secretary of the 
American Institute of Mining and Metallurgical 
Engineers, a New York consulting engineer, 
has been appointed professor of metallurgy at 
Lehigh University. 

Dr. Harry A, Curtis, government nitrate ex- 
pert, has accepted an appointment as professor 
of chemical engineering at Yale University. 

At the University of Chicago, Dr. Andrew C. 


Ivy, of Loyola University, has been appointed 
Associate professor of physiology and Ernest 
P. Lane, of the University of Wisconsin, assist- 
ant professor of mathematics. 


DISCUSSION AND CORRESPOND- 
ENCE 

DYE SOLUBILITY IN RELATION TO STAIN- 
ING SOLUTIONS 

In a recent note appearing in these pages 1 
attention was called to the fact that different 
batches of stain may contain very different 
amounts of actual dye; hence, staining solutions 
made up according to formulae calling for so 
many grams of dry stain may vary consider- 
ably in their actual strength. For this reason 
it was recommended in the note above men- 
tioned that solutions of stain be made up by 
using definite quantities of saturated solution 
of the stain. In this way it was believed that 
the resulting solutions would be much more 
nearly the same strength than when prepared 
on the basis of weight of the dry stain. 

There seems to be no question but that this 
statement is correct as far as it goes; but since 
the publication of the above mentioned article 
a certain serious criticism of the procedure 
recommended has been brought to our attention. 
It seems that the solubility of a dye varies con- 
siderably according to the amount and kind of 
mineral matter present in solution. It is well 
known in the dye industry that many of the 
dyes may be “salted out” of solution, that is 
precipitated by the addition of some mineral 
salt. Now the inert material present in many 
samples of stain is of a mineral nature and may 
act in the same way. There is never enough 
present to prevent the dye itself from going in- 
to solution, but there is often enough to lessen 
its solubility. For this reason two staining 
solutions made up from a pure and an impure 
dye, respectively, each containing ten per cent, 
of a saturated alcoholic solution may vary con- 
siderably in their actual dye content. This is 
not only theoretically true, but practical ex- 
perience in the handling of stains has shown 
that it may actually be the case. 

On account of this fact it is very plain that 

iThe preparation of staining solutions, Sci- 
ence, 67, January 5, 1923, p. 24. 
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preparing a stain on the basis of saturated 
alcoholic solution is not an ideal procedure. At 
the present time it is perhaps the best method 
possible, since many different brands of stain 
are available which vary greatly in their total 
dye strength without any indication to the pur- 
chaser as to what their actual dye content may 
be. Solutions made up as recommended in the 
previous article will certainly be more nearly 
constant than those prepared on the basis of 
dry weight under suoh circumstances as these; 
but the procedure is far from satisfactory. 

The ideal to be hoped for is this : That every 
manufacturer of stains print on his label the 
actual dye content and the moisture content of 
the particular batch of stain on which the label 
is placed; and that every one publishing stain 
formulae prepare them on the basis of weight 
of pure dye . Such staining formulae will be 
very different from the ones found in the lit- 
erature at present, because most of the latter 
were prepared on the basis of stains that were 
seldom more than fifty per cent, actual dye 
strength. Of course, it is too much to expect 
such a revolution in the preparation of staining 
formulae immediately; but the first step has 
already been taken in that one of the stain com- 
panies has promised to place on every label the 
information concerning dye strength and mois- 
ture content which is necessary. Any one 
writing a text book or article in which stain 
formulae will be given is urged to pay attention 
to this fact and so far as possible to cooperate 
with the commission in publishing stain for- 
mulae in standardized form. The commission 
will be very glad to cooperate with any one who 
wishes to adopt this new form of stain formulae 
and will furnish any necessary information 
which is available. 

Commission on the Standardization of 
Biologic ad Stains. 

H. J. Conn 
Chairman 

•THE NEW AIR WORLD*' 

In Science of March 30, Dr. William J. 
Humphreys, under the e&ption “Three of a 
Kind,” criticises my recent book, “The New Air 
World.” His criticisms are so lacking in ac- 
curacy that I assume you will allow me 
space in which to answer some of them. It is 


a fact that I shall be glad to verify with docu- 
mentary evidence for your inspeciton that this 
book has been highly commended by many 
scientists of high standing and that to my 
knowledge there is not an unfavorable criti- 
cism of it exoept by Humphreys and Alexander 
McAdie. 

In 1910, through the Appleton Press, I pub- 
lished a college text-book called “Descriptive 
Meteorology.” In the preface of this book it 
is clearly stated that I “consulted with and re- 
ceived valuable aid from Professor W. J. Hum- 
phreys on many technical points in the physics 
of the book,” and it is a fact familiar to many 
officials of the Weather Bureau that Hum- 
phreys read every galley proof and every page 
proof of that book and that I made changes in 
my original copy as the result of his suggestions 
and that this book had his approval, as it was 
intended for the teaching of the observers and 
others of the bureau with whom he was expected 
to be in close association in the future. Now 
any one in comparing this book with the one 
that Professor Humphreys now so severely 
criticizes and which he says “contains scores of 
errors and numerous loose and inaccurate state- 
ments” will see that the second book is simply 
the first book stated in popular language for 
the lay reader and for pupils of the grammar 
schools, with the addition of a few entirely new 
ohapters, and these new chapters he has not 
specifically attacked. Much of what he ap- 
proved then he disputes now. 

First, he objects to the book because it con- 
tains material “merely of the grammar-school 
grade,” when in point of fact the author did 
not intend it for anything more, saying in his 
introduction: “an effort (is) made to tell a 
simple story that will awaken curiosity and lead 
the reader to wish to know more and more of 
the mysteries of the atmosphere.” 

Second: he quotes from page 8 of my book 
the statement that “The atmosphere is thus by 
the absorption of radiation warmed largely 
from the bottom upwards, which accounts for 
the perpetual freezing temperatures of high 
mountain peaks, although they are nearer the 
sun than are the bases from which they rise.” 

Then he says : “This, as any physicist knows, 
is a wholly inadequate explanation of the phe- 
nomenon in question.” But he withholds from 
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the reader the fact that page 8, from which he 
extracted only five lines, contains what I believe 
a competent person would regard as a “wholly 
adequate explanation.” It is as follows: 

Oxygen and nitrogen, which form the greater 
part of the atmospheric gases, absorb compara- 
tively little of the solar rays, while water-vapor, 
which constitutes a little more than one per cent, 
of the atmosphere and which remains close to the 
earth, absorbs large quantities. From the fact 
that one half of the atmosphere, including nearly 
all of Sts water-vapor, lies below an elevation of 
three and one half miles, it becomes evident that 
the greater part of the absorption of the sun's 
rays must take place in the lower strata. On clear 
days the atmosphere absorbs nearly one half of 
the sun's rays; the remainder reaehes the surface 
of the earth, warms it and in turn is radiated 
back into the air — with this difference: that as 
earth mdiatlon the wave motion of the rays is 
longer and slower than it was when the rays en- 
tered our atmosphere as solar radiation. In this 
slower form the rays are more readily absorbed. 
The atmosphere is thus warmed largely from the 
bottom upwards, which accounts for the perpetual 
freezing temperatures of high mountain peaks, 
although they are nearer the sun than are the 
bases from which they rise. 

Now read the explanation that Humphreys 
gives of this phenomenon in his criticisms pub- 
lished in Science on March 30 last, and judge 
as to which is the more lucid and “adequate” : 

Absorption at the surface in excess, on the 
average, of radiation; and radiation of each por- 
tion of the upper air, up to eleven kilometers, 
roughly, above sea level, in excess, on the average, 
of absorption, are the necessary and sufficient 
causes, through the convection thus maintained, of 
the practically continuous state of decrease of 
temperature, in this lower portion of the atmos- 
phere, with increase of height. 

Talk about “loose and inaccurate” state- 
ments! I submit this as a sample of incoher- 
ency well knitted together; and it is about as 
“inaccurate” as anything well could be, for no 
one ever before heard of “convection” being 
“thus maintained.” I must further embarrass 
Professor Humphreys by stating that the ex- 
planation given by me in “The New Air World” 
and which he criticizes may be found substan- 
tially in substance on page 82 of “Descriptive 
Meteorology” hereinbefore mentioned, which he 
carefully read and approved before it was pub- 


lished and he never has repudiated the credit 
given him in the preface of that work. 

Third: he disputes my statement about the 
hour of maximum temperature reversing from 
day to night at the altitude of about one and 
one half miles and says that if I “had first 
studied the records” I would have found that 
“the lowest temperature at level i$ at night, or 
more exactly at 5 to 6 A. M., substantially as at 
the surface.” 

Here again the cold records will embarrass 
Professor Humphreys, but I will have to leave 
him to contend with Dr. William E. Blair and 
Professor Charles F. Marvin, chief of the 
Weather Bureau, with whom he comes squarely 
into conflict. As chairman of the sub-committee 
on the relations of the atmosphere to aeronaut- 
ics, submitted to the National Advisory Com- 
mittee during the World War, Professor Mar- 
vin approved report No. 13, written by Dr. 
Blair. On page 46 of this report it is stated: 
“The afternoon maximum temperature disap- 
pears between the 1.5 and 2 kilometers levels 
in the summer months and between 1 and 1.5 
kilometers levels in the winter months,” and 
pages 47 and 48 diagrammatic&lly present the 
information and show Humphreys in error. 

I have answered specifically but three of 
Professor Humphreys' criticisms, but I think 
these answers are sufficiently “adequate” to 
show the nature of all of them. 

Willis L. Moore 

With your kind permission I shall reply 
briefly to the above rejoinder. 

So far as I know (Mid I have inquired at the 
library of the Weather Bureau) none of the 
eminent scientists who “highly commend” “The 
New Air World” has published his commenda- 
tion in a reputable scientific journal. 

If any one is sufficiently interested and knows 
meteorology I can show him more than one 
hundred errors and loose statements in this 
book. 

As to my responsibility for the statements 
that appear in “Descriptive Meteorology/' allow 
me to say that Professor Moore is entirely too 
lenient* 1 read not only the proof of this 
book but also the original manuscript in its 
different stages and removed an amazing num- 
ber of errors. I also wrote chapter VIII and 
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portions of some others; nor was I alone in 
making such requested contributions. Finally, 
the late Cleveland Abbe put much labor on the 
proof. In short, everything practicable was 
done, with the material in hand, to save the 
bureau's face. Nevertheless, a number of er- 
rors still remain in this book, including the in- 
sufficient explanation of the cold of mountain 
peaks. 

The longer quotation from “The New Air 
World” does not help matters and would not 
even if so rewritten as to be precise. From the 
fact that the lower atmosphere is a better ab- 
sorber, in general, of solar and terrestrial ra- 
diations than is the upper, one might jump to 
the conclusion that therefore the temperature 
of the air must rapidly decrease with increase 
of elevation. But, then, the lower atmosphere 
is, in general, a much better radiator than is 
the upper air, and so one might with equal 
reason suppose that the temperature of the air 
must rapidly increase with increase of eleva- 
tion. If confronted with the fact that the 
lower atmosphere is both a better absorber and 
a better radiator than is the upper he might 
guess that there would be but little change of 
temperature with change of elevation. In each 
of these cases the argument is inconclusive. The 
complete explanation, though it could be elab- 
orated into a chapter, is outlined in the sen- 
tence which Professor Moore says he is unable 
to follow — a summation appropriate to a scien- 
tific journal and entirely clear, as I know from 
actual tests, to those who understand the phe- 
nomenon under discussion. 

As to the time of day at which the minimum 
temperature occurs, on the average, at an alti- 
tude (author does not state whether above sur- 
face or sea-level) of one and a half miles, let 
me say that Dines, in his paper “The character- 
istics of the free atmosphere,” Meteorological 
Office, London, 1919, reviews all the contribu- 
tions, about half a dozen, that up to that time 
had been published on the daily temperature 
range in the free air and concludes that this 
range decreases rapidly with height and that 
above two kilometers the range is so small that 
it is uncertain when either the maximum or 
minimum occurs. Beginning with 1916, how- 
ever, the Weather Bureau has collected a large 
amount of information on this subject which 


shows that at a mile and a half above the sur- 
face at the station (Drexel) where this informa- 
tion was obtained the diurnal temperature range 
is small and that the minimum and maximum 
temperatures, respectively, occur, on the aver- 
age (seasonal and annual), at about the same 
times at this level as at the surface, as perhaps 
one would expect to be the case, except at the 
times and places of sfrong vertical convection. 

Professor Moore's excuses for the above two 
errors do not, as he implies, prove that he was 
right in saying that at the altitude of 100 miles 
the temperature is absolute zero; that there 
could be no atmosphere if the temperature 
were below — 346° F. ; that without dust there 
could be no light ; that ozone is highly electrified 
oxygen, etc., etc. 

Finally, let me say that an accurate elemen- 
tary book merits the highest praise, for it does 
great good; while a grossly inaccurate one de- 
serves severe condemnation, because of the 
harm it works through misinformation to chil- 
dren and other unsuspecting victims. 

W. J. Humphreys 


QUOTATIONS 

MR. BRYAN, THE CHURCH AND EVOLU- 
TION 

Though Mr. William J. Bryan regards the 
defeat of his resolution against Darwinism in 
the Presbyterian General Assembly as a per- 
sonal humiliation and is said in the press re- 
ports to have “sunk into his seat so pale as to 
appear almost ill” yesterday when the vote 
against the resolution was declared, it is hard 
to see how even a conservative believer can be 
displeased by the resolution on the subject which 
was adopted by the Assembly. This resolution 
declares 

that Synods and Presbyteries within whose bounds 
Presbyterian supported academies, colleges and 
training schools are located are hereby instructed 
to exercise careful oversight over the instruction 
given in such institutions, and that Synods and 
Presbyteries withhold their official approval from 
such academies, colleges and training schools 
where any teaching or instruction is given which 
seeks to establish a materialistic evolutionary 
philosophy of life which disregards or attempts 
to discredit the Christian faith. 

The bases of belief would appear to be en- 
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tirely safe, in Presbyterian or other schools, 
under such an instruction as that. But Mr. 
Bryan ‘wished to go further. He proposed to 
consign a man named Darwin, who never had 
anything to do with the doctrine or practice of 
the church, who was a man of science and who 
merely went through life trying to find out 
what was true, to ignominy. The resolution 
which be offered and eloquently advocated 
declared 

that no part of the Educational Fund of the 
Presbyterian Church of the United States of 
America shall be paid to any school, college, 
university or theological seminary that teaches, 
or permits to be taught as a proven fact, either 
Darwinism or any other evolutionary hypothesis 
that links men in blood relationship with any 
other form of life. 

The difference between the two resolutions is 
significant and fundamental and the decision of 
the Presbyterian General Assembly is highly 
important, because by implication it recognises 
the fact that perhaps teachers who are as much 
devoted to the Christian faith as any other may 
not exclude consideration of the evolutionary 
philosophy from their teaching; in other words, 
that an evolutionary philosophy need not by 
them be regarded as altogether materialistic in 
its bearings. The Bryan resolution approaches, 
with a bludgeon merely, a subject which may 
well engage the attention and summon up the 
wisdom of the most devout. Manifestly the 
Presbyterian Church is not prepared to take 
that attitude. 

The Presbyterian Church, in short, avoids the 
imputation of assuming infallibility. It rests 
upon the Christian doctrine and proposes to 
continue to rest upon it, but does not bind the 
conscience of believers with bands of theological 
steel. But this is precisely what it would have 
clone if it had adopted the remarkable resolu* 
tion offered by the Rev. Edward H. Pence of 
Portland, Oregon, which made this declaration: 

That man was evolved with all his mental, 
moral, spiritual content to his consciousness of 
self and God by the operation of laws inherently 
within a form from which he came, and the 
acknowledgment of possibilities, or even prob- 
abilities, that a physical organism may have been 
evolved by forces and processes implanted by 
God, sacred, because so chosen and used by Him, 


and that his organism did not and could not 
have become human until, by creative fiat of 
God, he breathed into it the inherent parts which 
constituted man as the potential son of God, 

The defeat of this resolution and Mr. Bryan’s* 
taken together with the temperate declaration 
which was actually adopted, indicates that the 
day is past when the right of ecumenical con- 
elusiveness is likely to be assumed by American 
Protestant bodies . — The Boston Evening Tran- 
script. 


SCIENTIFIC BOOKS 

The Meaning of Relativity . By Albbbt Ein- 
stein. (Princeton lectures translated into 
English by E. P. Adams.) Princeton Uni- 
versity Press. 1922. 

The present state of the remarkable theory 
of relativity of Albert Einstein, the degree of 
maturity which the investigation has reached, 
the extensive and varied development of the 
subject which has been set forth in so large a 
literature, the doubts and difficulties which the 
theory has encountered, the enthusiasms which 
it has engendered, the antagonisms which it has 
aroused, the difficult form which much of the 
exposition of it has taken, its intimate relations 
with the deepest realities accessible to investi- 
gation — all these render imperative such an 
exposition of the subject as will make it access- 
ible to a large body of persons interested in the 
more profound consequences of physical theory. 
The preliminary announcement of the publica- 
tion of “The meaning of relativity” by Albert 
Einstein raised the hope that this book would 
serve just that purpose. 

In a small volume of 123 pages we have here 
four lectures by Einstein : the first is on “Space 
and time in pre-relativity physics”; the second 
is on “the theory of special relativity”; both 
the third and the fourth bear the title “The 
general theory of relativity.” The lectures 
open with a brief investigation of the origin 
of our ideas of space and time and a discus- 
sion of the object of science as a means of co- 
ordinating our experiences and of bringing 
them into a logical system. Subjective time 
is not measurable; we can assign numerical 
measures to time only by means of some objec- 
tive phenomena which are recurrent. Simul- 
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taneity at different places is a notion of which 
we do not have immediate awareness. We re- 
quire some convention or agreement before we 
can say whether distantly separated events are 
simultaneous or not In following up this 
idea one cannot avoid an intimate association 
of space and time. A realization of* this brings 
him towards one of the fundamental notions 
of the theory of relativity, namely, that meas- 
ured space and time are so intimately connected 
and entangled that we ean not deal with either 
apart from the other. We are forced to think 
of space and time as indissolubly conjoined 
into a four-dimensional continuum of space- 
and-time* This intimate junction of two things 
previously separated, a junction necessary at 
least in the measurements of physics, is one of 
the basic conceptions on which the whole 
theory of relativity rests. In his first lecture 
Einstein shows how this comes about and gives 
something of the mathematical means by which 
this conjoined space-and-time is to be investi- 
gated. 

The second lecture is devoted to the milder 
form of the theory of relativity as Einstein 
presented it in 1905. This special relativity 
ean be treated without any very complicated 
mathematical machinery, though even here a 
full understanding of its detailed development 
is impossible without considerable mathematics. 
Einstein here develops the main part of this 
theory in intimate connection with the various 
general ideas to which it is related. The ex- 
position is suited to the needs of a serious 
student of the subject who has already acquired 
some of the simpler ideas. 

Now this special relativity is not compre- 
hensive enough to embrace the phenomena of 
nature beyond a certain rather narrow range. 
A more general theory is necessary to bring 
about agreement with cosmic phenomena. Ein- 
stein's construction of this more general theory 
was set forth in a memoir of 1915. The third 
and fourth lectures of the present volume are 
devoted to an exposition of that more general 
theory. An attempt is made to show the 
nature of its details and to explain its con- 
nections with the famous phenomena of as- 
tronomy which have afforded so remarkable a 
verification of the theory. Full details can not 
be given in so short an exposition. But the 


author ean and does succeed in making clear 
the general ideas and in setting before the 
reader the spirit and trend of the argument 
and in leading him to see much of the detail of 
the whole theory. The exposition is thus a 
very useful one. 

A review of such a brief book on relativity 
should not be ended without indicating the 
place which it should have with a learner who 
is working himself into a knowledge of the 
theory. It is obvious that the book must be 
authoritative. But it cannot serve as a single 
volume to lead the reader into a fair introduc- 
tory knowledge of the whole theory; indeed 
this was not the purpose of the book. (The 
reader who desires a single short volume suited 
to lead him to a fair preliminary conception of 
the whole subject will find such a book in the 
second edition of my “Theory of relativity” 
published by Wiley & Sons, New York.) But 
the book can be made to serve an important 
purpose for the learner who wants a fairly 
rapid and yet comprehensive introduction to 
the whole theory. He might well begin with 
Einstein's more elementary book (translated 
by Lawson, published by Holt & Co. in 1921) 
entitled “Relativity — the special and general 
theory.” This will lead him readily into the 
simpler aspects of the theory. This might be 
followed with the book named at the head of 
this article. He could then proceed to WeyPs 
comprehensive “Space — time — matter” (trans- 
lation by Brose published by Dutton in 1922). 
Or, he might precede WeyPs book by Edding- 
ton's “Space, time and gravitation.” By means 
of these four or five books, all of them available 
in English, it is possible for one to get a rapid 
and comprehensive introduction to the whole 
theory of relativity. They are recommended 
only to the serious student of the subject. 
None of the volumes constitutes “light reading.” 

R. D, Carmichael 

TUBEUF’S MONOGRAPH OF THE 
MISTLETOE 

One of the most encouraging signs of sur- 
viving intellectual life in Mid-Europe is the 
occasional appearance of masterly publications 
like the Monographie deb Mistel (The Olden- 
bourg Verlag, Munich) by Professor Tubeuf 
of the University of Munich. For many years 
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Tubeuf has stood well to the forefront among 
plant pathologists in the world and his publi- 
cations on the mistletoe are classic. 

The present quarto volume (xii+ 832 pages, 
181 text-figures, 35 plates and five distribution 
maps) will form the starting point for all fu- 
ture studies of this interesting autotrophic plant 
which nevertheless is parasitic and even divisi- 
ble into biologic strains in its host selection. 

From the day of Theophrastus, the Greek 
founder of botanical science, the role of the 
mistletoe in saga, folklore and practical horti- 
culture is sketched, and its present-day signifi- 
cance is shown. Special chapters deal with 
geographic distribution, morphology in its va- 
rious branches, ecologic relations with other 
plants and animals, and its many-sided signifi- 
cance as a harmful parasite or an attractive 
adjunct to a landscape. 

Every American University library should 
possess the book, and no surer indication can be 
given of America's wish to help the countries 
of Europe in the heroic struggle of their schol- 
ars to hold fast to what they have of culture, 


than by the prompt purchase of such sterling 
works as Tubeuf's monograph now that the 
Mid-European scholar is so hard pressed to 
keep body and mind and soul together. 

William Trelease. 

Univkbsity or Illinois, 

Una ana, Illinois 


SPECIAL ARTICLES 
FURTHER NOTES ON THE "WINTER / 
CYCLE" IN THE DOMESTIC FOWL 
In an earlier note 1 we pointed out that the 
maximum value of the inter-annual correlation 
between the egg production of the various 
“cycles” of laying activity in the first and sec- 
ond year in the White Leghorn fowl does not { 
fall on the winter “cycle” os might be expected * 
from current genetic theory, as developed for 
the Barred Bock breed, but on the autumn 
“cycle.” 

We have since shown 2 that the relationship 
between the first year production of the mother 
and the first year production of the daughter 
is r = 0.128 .033 while that between the 


TABLE I. DAUGHTER'S FIRST YEAR. 



Winter 

Spring 

Summer 

Autumn 

Annual 

J Winter 
■g Spring 
® Summer 

JO 

& Autumn 

1 . . i 

+.1387 st .0330 
4.20 

—.0064 ± .0336 
0.19 

—.0084 St .0336 
0.25 

+.0727 ± .0335 
2.17 

+.0593 + .0336 
1.77 

+.0246 rt .0830 
0.73 

+ .0074 ±. .0336 
0.22 

+.0377 ± .0336 
1.12 

—.0011 ± .0336 
0.03 

+.0174 ± .0336 
0.51 

+.1173 ± .0332 
8 53 

+.0750 * :t .0335 
2.23 

+.0596 ± .0335 
1.77 

+.0876 ± .0334 
2.62 

+ .0429 ± .0336 
1.27 

+.1991 ± .0323 
6.10 

+.0976 ± .0333 
2.93 

+.0365 ± .0830 
1.08 

+.0504 ± .0385 
1.08 

+.1320 ± .0381 
3.98 

E Annual 

i 

+.0959 ± .0333 
2.87 

+.0586 ± .0336 
1.59 

+.0721 St .0335 
2.15 

+.1380 ± .0380 
4.18 

+.1279 it .0331 
3.86 

TABLE 2. DAUGHTER’S FIRST YEAR. 


Winter 

„ Spring 

Summer 

Autumn 

Annual 

g 

jS Winter 
la Spring 
£ Summer 

JO 

h Autumn 

S 

+.0578 ± ,0335 
1.72 

+.6743 ± .0385 
2.21 

+.0727 ’± .0885 
2.17 

+.1064 St ,0388 
3.19 

+.1057 ± .0883 
3.17 

+.1496 ± .0329 
4.54 

+.0607 ± .0335 
1.81 

+.0762 ± .0334 
2.28 

+.1025 ± .0333 
3.07 , 

+.1811 ± .0331 
8.96 

+.0625 dr .0335 
1.80 

+.1048 *± .0333 
3.13 

+.1630 ± .0327 
4.98 

+.0971* ± .0333 
2.91 

+.1042 st .0833 
3 12 

+.2207 * it .0820 
6.89 

+.1440 ± .0329 
4.87 

+.1555 ±i .0328 
4.74 

+.1054 ± .0888 
8 id 

+.1759 .0826 

5.89 

5$ Annual 

+.1078 St .0332 
8.24 

+.1265 ± .0381 
3.82 

+.1815 St .0331 
3.97 

+.2039 ± .0322 
6.33 

+.1962 ± .0828 
6.07 


x Harris, J. Arthur, and Lewis, H. R., “The * Harris, J. Arthur, and Lewis, H. R., “Bio- 
* winter cycle' in the fowl," Science, N. S., 56: metric considerations on the inheritance of feetra- 
280-28 1, 1922. dity in the White Leghorn fowl, Poultry Soienee 

(in press). 
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second year production of the mother and the 
first year record of the daughter is r = 0.196 
± .082. White numerically small, these values 
are both positive and may reasonably be con- 
sidered statistically significant. 

The fact that there seems to be a significant 
correlation between the annual record of 
mothers and daughters at once raises the ques- 
tion as to whether the correlation is higher for 
the period of winter production, with respect 
to which the birds have heretofore been assumed 
to be differentiated in genetic constitution, than 
for the other “cycles.” 

We are now able to present the thirty-two 
coefficients measuring the relationship between 
the four individual “cycles” of the mother’s 
first year and the daughter’s first year, table 1, 
and between the mother’s second year and the 
daughter’s first year, table 2. 

These coefficients are small throughout, and 
individually would not be considered significant 
in comparison with their probable errors. They 
are, however, preponderantly positive in sign 
and thus lend support to the conclusion that 
there is a sensible correlation between the rec- 
ords of mothers and daughters in the type of 
birds exhibited in contest flocks. 

The most interesting feature of this series 
of results is the fact that the highest correla- 
tion is not that between the winter “cycle” of 
the mother and the winter “cycle” of 
the daughter, but between the autumn “cycle” 
of the mother and the autumn “cycle” of the 
daughter. Thus for the winter “cycle” of the 
mother’s first year and that of the daughter’s 
first year the correlation is + .139 as compared 
with “F .199 for the autumn “cycles.” The re- 
lationship between the winter “cycles” of the 
mother’s second and the daughter’s first year is 
measured by a coefficient of r = + .058 as 
compared with r rr + .221 for the autumn 
“cycles.” 

This result for inheritance substantiates the 
conclusions drawn from our earlier studies of 
inter-annual correlation for the first and second 
laying year of the same individual. 

J. Arthur Harris 
Harry R. Lewis 

Static* tor Experimental Evolution 
and New Jersey Agricultural Ex- 
periment Station 


THE UTILIZATION OF ATMOSPHERIC 
NITROGEN BY SACCHAROMYCES 
CEREV1SIAE 

A note on some of the results obtained in 
this laboratory in the course of studies on the 
nutrition of yeast may be of interest especially 
in view of the recent communication to this 
journal by Lipman and Taylor. 1 These 
authors claim to have proved the utilisation of 
atmospheric nitrogen by the wheat plant. We 
have been working for a considerable time in 
this laboratory on the development of the sim- 
plest possible medium that will support the 
continued growth of yeast, and some of the 
data have a direct bearing on the utilisation of 
atmospheric nitrogen by the organism. 

Zikes 2 and DeKruijff 8 claimed that* certain 
Torula can fix nitrogen. Koesowics 4 stated 
that certain yeasts could fix nitrogen but later 5 
reversed his opinion. Linder and Newman® 
could observe no nitrogen fixation by yeast. 
Mulvania 7 concludes that some yeasts can use 
atmospheric nitrogen. His data are qualitative 
in nature and he made no attempt to dilute out 
by subculture any nitrogenous compounds 
originally present in the yeast. 

The yeast used in our work was plated out 
from a Fleisehmann yeast cake and is known 
as Saccharomyoes Ceremsia Race F. The cul- 
tures used in the experiments hereinafter 
described had been subcultured for three years 
at 30* C. in Medium E developed by Fulmer, 
Nelson and Sherwood. 8 The medium con- 
tained the following per 100 cc.: 10 grams of 
cane sugar, 0.188 grains of ammonium chlo- 
ride, 0.100 grams of dipotassium phosphate, 
0.100 grams of calcium chloride. The yeast 
had then been subcultured for six months in 
Medium C (2) which contained per 100 cc. the 
following : 10 grams of cone sugar, 0.188 grams 
of ammonium chloride, 0.100 grams of dipotas- 
sium phosphate. Yeast so grown furnished an 

1 Science, lvi, 605 (1922). 

2 Sitzungsher, K. Ahad . Wise ( Vienna ) Math. 
Naturw. K. f 118, 1091, (1909). 

8 Ann. Jard* Bot . Butten. Zotg . Sap., 8, Pt. 1, 
98, (1810). 

*Z. Garungsphytiol., 1, 253, 5, 26. 

tBiochem. Zeit>, 64, 82. 

*WeKn*oht. Pros., 80, No. 47, 589, (1918). 

1 Bulletin 122, Ag. Exp. Station, univ. of Ten- 
nessee* 

Chem. Abt tt Vol. 15, 2291, (1921). 

SJoam. Amer. Chem . fioo., xliii, 191, (1921). 
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aah free from calcium or magnesium. While 
the growth in Medium C was not as rapid as 
in Medium E the yeast continued vigorous 
and normal in appearance. The yeast under- 
goes no deterioration even after two years of 
growth in this medium. 

The yeast so obtained was inoculated into a 
series of flasks containing per 100 cc. of me- 
dium: 10 grams of cane sugar and varying 
amounts of dipotassium phosphate. In all 
experiments the temperature maintained was 
30° C. There was a distinct optimum at a 
concentration of 0.45 grams of dipotassium 
phosphate per 100 cc. This optimum main- 
tained during subculture. The above concen- 
tration then was adopted as standard. Con- 
ductivity water was used as the solvent. The 
medium was sterilized under pressure. While 
still hot, rubber stoppers were inserted, carry- 
ing two glass tubes through one of which air 
was bubbled through the medium, the other 
tube serving as outlet. The medium was cooled 
while being aerated with air from which all 
ammonia and nitrogen oxides had been re- 
moved by passing the air through acid and 
through alkaline potassium permanganate. A 
sterile medium which had been aerated under 
the same conditions as the growing culture 
showed considerably less than one part of am- 
monia or of nitrites or of nitrates per million 
parts of medium. The yeast grows nearly as 
well in this ammonia free medium as it does 
in Medium C. The cells are normal in appear- 
ance and appear to be in an excellent state of 
nutrition. 

These results bring out two points of inter- 
est: 

(1) The fact that yeast will grow continu- 
ously in a medium composed of sugar and one 
salt. (Pyrex flasks were used which had 
undergone several hundred sterilisations. We 
have not as yet made any correction for mate- 
rials dissolved from the glass.) 

(2) Saccharomycea Cerevisice will grow in 
an apparently good state of nutrition using 
atmospheric nitrogen as the sole source of that 
element. 

It may be that the benefits accruing from 
the aeration of yeast cultures is as much due 
to the addition of nitrogen as of oxygen. 

Ellis I. Fulmer 

Iowa Static College, 

January 26, 1923 


THE AMERICAN CHEMICAL 
SOCIETY 

(Continued) 

PHYSICAL AND ORGANIC CHEMISTRY 
SECTION II. COLLOIDS 

Standardisation in the grading of glue : Robert 
Herman Bogub. Bo-called standard tests are be- 
ing developed by the National Association of 
Glue and Gelatin Manufacturers (c/« Alexander, 
“Glue and gelatin, ” p. 225). This is to be 
commended, but the results will necessarily be 
prejudiced so long as manufacturers only are 
represented on their committees. A joint com- 
mittee of manufacturers, consumers and in- 
dependent experts is obviously necessary for ac- 
tual and profound progress. Of particular tig 
niflcance is the arbitrariness of most or all of the 
specifications “agreed upon” by the, associa- 
tion. Thus, concentration, temperature and pro- 
cedure are defined by a compromise between ex- 
tremes in “present practice” instead of by the 
only sound method — the determination by sys- 
tematic investigation of the conditions which most 
accurately evaluate in terms of a fundamental 
property. Additional data on the use of the 
MacMichael viscosimeter in the determination of 
a fundamental property of glues and the con- 
version of these data to absolute units are given. 
The use of a pipette type of viscosimeter is dis- 
cussed and some data bearing on its application 
and calibration in absolute units are presented. 

The action of salts on hydrous cupric owide: 
Harry B. \V riser. Hydrous cupric oxide ad- 
sorbs ions strongly. If shaken with solutions of 
neutral salts, like NaCl or Nag&C^, hydrolysis 
takes place and the solution becomes distinctly 
alkaline, owing to stronger adsorption of acid 
than of base. On account of this strong ad- 
sorption, the presence of certain salts may ac- 
celerate the spontaneous loss of adsorbed water. 
The hydrous oxide may be heated to 100° with- 
out darkening in the presence of very small 
amounts of salts, such as Mn£0 4 , CoS0 4f 
A1 3 (S0 4 ) 3 , 0r 3 (SO 4 ) 8 , ZnOl® and OuCl a . It has 
been demonstrated that the absence of darken- 
ing is not due to stabilization by adsorption of 
the hydrous metallic oxides as suggested by Ban- 
croft and reaffirmed by Blueher and Farnau; 
nor to the formation of basic salts as suggested 
by Spring and Iiucion. The explanation is to 
be found in the change in physical character from 
the highly gelatinous to the granular form of 
the oxide. Only those 6 alts which hydrolyse ap- 
preciably giving H-ion are effective in low con- 
centrations, since the slight solvent action of 
the H-ion destroys the gelatinous structure, and 
the denser granular modification which forms 
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loses water and darkens less readily than the 
looser gelatinous mass. 

The formation of inorganic jellies: arsenates ; 
Harry B. Weiser and Allen P. Bloxsom. 
Grimaux has shown that the dialysis of a col- 
loidal solution of ferric arsenate peptized by 
ferrie chloride results in the formation of a 
jelly. This has been confirmed by Holmes. The 
latter finds that the dialysis removes acid and 
points out that the same result may be obtained 
by decreasing the H-ion concentration by allow- 
ing ammonia or sodium acetate to diffuse through 
parchment into the colloid. Ferric arsenate pep- 
tized by ferric chloride or HC1 gives a positive 
eolloid stabilized by preferential adsorption of 
hydrogen ion. Dialysis lowers the concentra- 
tion of the peptizing agent below the critical 
value so that slow coagulation takes place — 
an important condition for the formation of a 
stable jelly. The same result may be obtained 
by suitable addition of an electrolyte having a 
strongly adsorbed anion. The important thing 
is to neutralize the adsorbed H-ion which gives 
the colloid its stability rather than to cut down 
the actual H-ion concentration in the solution, 
as Holmes implies. This is established by the 
observation that jellies are formed by the coagu- 
lation of positive colloidal ferric arsenate with 
acids, such as H 2 SO 4 and H3PO4, H 2 Cr0 4 and 
citric and by any number of so-called neutrul 
salts. Similar results were obtained with fer- 
ric arsenate colloids stabilized by hydroxyl ion 
and with colloids of other arsenates. The re- 
sults are in accord with the author's general 
theory of the formation of inorganic jellies. 

The visoosity of gelatin solutions: theoretical 
considerations (lantern ) : Sterne Morse. 

The viscosity of gelatin solutions: the influ - 
cnce of electrolytes (lantern): Sterne Morse. 
(1) If the fluidity of a mixture is taken to be 
an additive function of the fluidities of the 
components when the latter are taken in terms 
of their molecular concentrations, and if it is 
assumed that there exists in a gelatin solution 
containing a salt two forms of the dissolved 
gelatin, differing in viscosity, the one reacting 
reversibly with the salt to form the other, an 
equation can be derived from these assumptions 
which satisfactorily flts the observed data. This 
equation has the form; 

« V 

0S « 1 1 

v — b 

where v is the observed viscosity of the system, 
m is the concentration of the salt, and n, k, a 
and b are constants, a is nearly equal to the 
limiting value of v where the amount of electro- 
lyte approaches 0 and b is nearly equal to its 
limiting value where the amount of electrolyte 


is made large. The equation is only valid where 
the hydrogen ion concentration does not change. 
(2) If the hydrogen ion concentration changes 
all these constants change for a given salt. The 
constant a is shown to vary according to the 
empirical equation: 

(PH - p)' 

— (A — o)n — 1c 

c 

where c, n, A and k are constants and where p 
is a constant, nearly equal to 3.0. (3) The 

viscosity of water is shown not to enter into 
the above equation if the amount of free water 
remains constant or is very small. The hypoth- 
esis is therefore advanced that the amount of 
free water in systems of this nature is very 
small as the preferable alternative. This is 
held to explain the very large effect of the 
presence of gelatin on the viscosity of its solu- 
tions. (4) The constants of the first equation 
are shown to exhibit maxima or minima in the 
neighborhood of the hydrogen ion concentra- 
tion, pu = 3.0. The importance of this point 
of acidity is further shown by the fact that the 
value of p in the second equation is usually or 
always in this neighborhood. (5) The limiting 
value of the viscosity in the presence of large 
concentrations of salts is dependent on the value 
of the cation in acid solutions, and for the 
salts tested appears to follow the ability of the 
cation to associate water. 

Experiment* on the swelling of ash free gelar 
tin: 8. E. Sheppard, Felix A. Elliott and 
Anber J. Benedict. Two phases of the swelling 
of ash-free gelatin have been investigated con- 
jointly; the effect of variations in the hydro- 
gen ion concentration on swelling, with the ef- 
fect of previous treatment on swelling. It was 
found that in ash-free gelatin swollen in buffered 
solutions of varying p R ’s at 7°C. a minimum 
swelling takes place over a region centered at 
Pa 4.8, or the iso-electric point of gelatin, and 
swelling increases both with increasing and de- 
creasing hydrogen ion concentration. This is 
in disagreement with Wilson and Kern, who 
found a second minimum at p B — It is be- 
lieved that their observations may have been 
due to the presence of ( 1 ) other proteins not 
present in ash-free gelatin or ( 2 ) the presence 
of ash, inorganic salts combined or other- 
wise. Experiments have also been made with 
sheets of gelatin of varying thicknesses dried 
from a solution of given concentration and with 
sheets of uniform thickness dried from solutions 
of varying concentrations. The results estab- 
lish a definite effect of these factors on the 
swelling limit, which indicates that modifica- 
tions of the Proctor-WUson-Iioeb theory of 
swelling are necessary. 
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Note on formation of a carbon gel in tar: 
S. E. Sheppard and L. W. Eberlin. In the 
course of development of colloidal fuels consider- 
able quantities of the residual * * pressure still 99 
tar from Burton stills was obtained and used. 
This residuum had the following properties : 
viscosity Engler, 7.3 at 20 °C.; flash point, 290° 
F.; asphaltum, 4.6 per cent.; free carbon, 1,0 
per cent. These figures are representative, the 
values fluctuating with different lots. The point 
of interest in the present connection is the be- 
havior of the “free** carbon. This is present 
in the original tar as submicroscopic particles, 
which on dilution with benzine show for some 
time lively Brownian movement. There is some 
tendency on prolonged standing for the asphalt 
and carbon to sludge, but what is more remark- 
able Is that on standing for a year or more — 
in the present case examination was made after 
three years — the “free” carbon had aggregated 
to form a semi-rigid gel, uniformly dispersed 
throughout the oil, although starting at the bot- 
tom and sides. The whole gel was easily broken 
up mechanically, but had a distinctly i * gritty * 9 
feel; it appears evident that this slow coking 
produces a product similar in character to the 
normal petroleum coke from the still, but in this 
case gradually built up. The faculty of car- 
ben atoms of building up chains and networks, 
postulated by I. Xiangmuir in connection with 
the structure of adsorbent chars, seems well 
demonstrated here. Protective colloids delayed 
but did not entirely prevent this carbon gel 
formation. Analyses for free carbon did not 
show any noteworthy increase in its amount 

The preparation of highly absorbent gels : 
Harry N. Holmes and J. Arthur Henderson. 
The authors slowly added a solution of ferric 
chloride to a water glass solution (very definite 
volumes and concentration). The deep yellow 
gelatinous precipitate was washed, dried, then 
activated at 146°. At 30° it absorbed 31 per 
cent, of its own weight of benzene from a stream 
of air saturated with benzene, A precipitate 
dried at 50° until hard before washing gave 
a gel of 43.1 per cent, absorptive power, A 
similar gel dried hard and then soaked with 
dilute HC1 to convert the iron oxide into chloride 
was washed and activated. It adsorbed 49.3 
per cent, benzene. This was white silica gel. 
The product purchased from the Silica Gel Cor- 
poration adsorbed 33 per cent, benzene. 

Adsorption by activated carbon — theory Of 
hydrolytic adsorption; P. E. Bartell and E. J. 
Miller. Prom our work on adsorption of elec- 
trolytes by activated carbon, we have been led 
to the view that the adsorption is hydrolytic in 


nature. The theory of adsorption is baaed upon 
recent work of Bragg and Bragg on crystal 
structure and work of Langmuir and Harkins 
on orientation of molecules in liquid surfaces. 
Solid carbon is assumed to have a crystal lattice 
resulting In adsorption points. Through the 
operation of residual forces froxn these points 
hydroxyl and hydrogen radicals are adsorbed; 
the former may be displaced by almost any 
anion, the latter only by cations of metals more 
electropositive than hydrogen. Badicals contain* 
ing carbon groups readily displace H or OH 
radicals, i.e., they are readily adsorbed. Intro- 
duction of OHg groups. Additions of polar 
groups as COOH, OH, CONK* decreases the 
adsorption. This theory accounts for the re- 
sults obtained in the adsorption of add and 
basic dyes by charcoal. 

The adsorption of ammonia by metals; Hugh 
8. Tatlor, Arthur P. Benton and Walter A. 
Dew. Ammonia is reversibly adsorbed by cop- 
per to a large extent in the temperature region 
0° — 218°C. It is adsorbed by iron, largely ir- 
reversibly, hydrogen first predominating and 
then nitrogen being pumped off on heating the 
iron-ammonia complex. With sodium, as is well 
known, sodamide is formed, doubtless preceded 
by a Na-NHs complex. The bearing of tbcce 
observations on contact catalysis, on spedfleity 
of catalytic action and on catalytic mechanism 
in the light of newer theories of atomic and 
molecular structure will be discussed. 

A quantitative study of the effect of the by* 
dro gen-ion concentration in electric-endosmose 
work: J. W. Elder and Neil E. Gordon. A 
quantitative study of electric-endosmose was 
taken up with aqueous solutions of varying hy- 
drogen-ion concentration, using silica gel as the 
membrane. It was found that the change of the 
charge on the membrane had nothing in com- 
mon with the neutral point. The relation of the 
charge on the gel to the p H value of the solu- 
tion was also studied in the presence of salts, 
and the cation and anion effects noted. 

Plasticity in colloid control: Eugene O. BnKi* 
hah and Alfred G. Jacques. The concentra- 
tion of zero yield value and the concentration 
of zero mobility are characteristic properties in 
non-polar colloids, which are closely connected 
with the size and shape of the colloidal particles. 
Both of these properties are found to be in- 
dependent of the fluidity of the medium. The 
effect of small percentages of impurities as well 
as the length of time In grinding in the process 
Of mixing have been measured. 

Charles L. Parsons, 
Secretary 
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COOPERATION BETWEEN THE 
MAKERS AND USERS OF SCI- 
ENTIFIC APPARATUS IN 
AMERICA 1 

Almost exactly one year ago these two so- 
cieties met upon a similar occasion for a joint 
dinner, following which there were presented 
several invited papers in which were discussed 
the importance of scientific apparatus in re- 
search, the good which might result from closer 
cooperation between the makers and users of 
apparatus and the lines along which such co- 
operation might take place. As a result of this 
discussion there was passed by the joint meet- 
ing a resolution urging the councils of the two 
societies to request the National Research Coun- 
cil to call a conference of representative makers 
and users of scientific apparatus at some con- 
venient time during the forthcoming year. 

In part as a result of this resolution the Na- 
tional Research Council called together early in 
January of the present year a small group for 
the purpose of discussing the desirability of 
calling a larger conference and of making ar- 
rangements therefor if such a larger conference 
seemed desirable. A very short discussion at 
once convinced those in attendance at the pre- 
liminary meeting that the larger conference was 
desirable. Accordingly the National Research 
Council through its division of research exten- 
sion issued invitations to some eight different 
scientific societies and several government and 
semi-government departments to send repre- 
sentatives to such a conference to be held in 
Washington, March 23 and 24, 1923. 

We are now met for the second annual joint 
dinner and it is appropriate upon this occasion 
to recount the results of the conference held 
about one month ago. 

i Presented at the joint dinner of the Amer- 
ican Physical Society and the Association of 
Scientifli Apparatus Makers of the United States 
of America in Washington, April 20, 1923. 
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When the conference convened in the con- 
ference room of the National Research Council 
at 10 :60 A. M., March 23, those who had been 
influential in calling the conference were very 
much gratified to find an attendance of nearly 
one hundred per cent. All but one or two of 
the original thirty or thirty-five persona invited 
either were present or sent substitutes. This 
large attendance seemed at once to answer the 
question which had frequently been raised: is 
such a conference worth while T The fact that 
thirty men were sufficiently interested to leave 
their busy offices and to spend two days in 
Washington discussing the American appara- 
tus industry seemed to answer the question in 
the affirmative. 

The conference was called to order by Mr. 
W. M. Corse, chairman of the division of re- 
search extension of the National Research 
Council. Dr. Vernon Kellogg, permanent sec- 
retary of the National Research Council, was in- 
troduced and in a few well-chosen words wel- 
comed the conference on behalf of the Research 
Council and pointed out that such activities 
were quite in harmony with the ideals of the 
Council in furthering research. Following Dr. 
Kellogg’s address Dr. George K. Burgess was 
elected permanent chairman of the conference. 
The success of the conference was due not a 
little to the skill of the chairman in encouraging 
discussion and in introducing the informality 
of a round table. 

The program, as prepared in advance by the 
preliminary committee, was made up of four 
parts: (1) apparatus supply; (2) standardiza- 
tion of apparatus; (3) information service; 
(4) inspection service. It would, of course, be 
impossible at this time to give even a summary 
of the various papers and discussions. The 
stenographic reports of the conference cover 
some fifty single-spaced typewritten pages. But 
a few remarks may be made with regard to sev- 
eral of the papers in order to indicate some of 
the more important points brought out and 
discussed. 

The first paper was by Mr. Walter Eimer on 
the importation of scientific apparatus. Mr. 
Eimer pointed out that previous to 1874 prac- 
tically all scientific apparatus was imported. 
About that time, however, there was a desire 
for better service and for greater accessibility 


of supplies. As a result of this agitation the 
American apparatus industry was started. But 
as late as 1613, eighty per cent, of the total 
supplies and equipment needed in certain lines 
was being imported. The beginning of the 
European war greatly increased the demands 
which the American user made upon the Amer- 
ican maker of apparatus. The maker of ap- 
paratus, however, in spite of difficnltiee in se- 
curing capable workmen and in getting the 
necessary raw material, rose to the occasion and 
in 1921 only five to eight per cent, of supplies 
in these same lines were being imported. At 
the present time manufacturing houses are 
adding one line after another with a consistent 
improvement in quality. In some cases the 
quality is superior to that which was formerly 
imported. For example, chemical glassware 
now available in this country has no equal in 
the European markets. Recent tariff legislation 
has resulted in preventing a European monop- 
oly and in view of healthy competition does not 
seem likely to result in a monopoly in any line 
in this country. 

The question of domestic apparatus manufac- 
ture was discussed jointly by the present 
speaker and Mr. M. E. Leeds. It was pointed 
out that the uses of apparatus may be divided 
into three main groups. First, apparatus re- 
quired for instruction; second, for research; 
and third, for testing and control in industry. 
Apparatus intended primarily for instruction, 
whether for lecture or laboratory work, should 
be neat and attractive, should have the ap- 
pearance of careful designing, but need not 
have the high precision required in research. 
For research, on the contrary, appearance is 
secondary while precision is a primary requi- 
site. It was pointed out that it is desirable to 
develop a line of apparatus primarily intended 
for the individual demonstration of some of 
those phenomena in physics and chemistry 
which can not be demonstrated to a whole class 
and which nevertheless are of such a kind as 
can not be readily studied in the laboratory 
with the limited time available to the majority 
of students. Mr. Leeds spoke of domestic ap- 
paratus from the manufacturer’s standpoint 
The keynote of his talk may be indicated by 
the following quotation : “If we depend on for- 
eigners for the development of our apparatus 
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we shall always be copyists and shall be one 
jump scientifically behind those from whom 
we buy.” Not only is it important from the 
standpoint of our scientific work that we 
should develop our own methods and appara- 
tus, but it is important that the manufacturer 
from his standpoint should cooperate in devel- 
oping such new apparatus, since it frequently 
happens that a special laboratory instrument 
in a short time becomes a standard laboratory 
instrument for many types of measurements, 
or even an essential tool of a great industry. 
There is reason, therefore, for the closest co- 
operation between the maker and user of ap- 
paratus. 

The subject of the instrument shop of the 
research and college laboratory was discussed 
by Dr. W. D. Collins. Dr. Collins pointed out 
that the laboratory shop could usually justify 
its existence because of the necessity in research 
and instruction for making repairs or special 
apparatus in a hurry and that in the construc- 
tion of new apparatus it had the great advan- 
tage of bringing about personal contact be- 
tween the designer and the maker, rendering 
unnecessary the rather expensive laborious task 
of making drawings, blue prints, etc. 

The final paper on apparatus supply was by 
Dr. H. E. Ives on the subject of the manufac- 
ture of special apparatus not now made in the 
United States. Dr. Ives pointed out that a 
very great many of our most important pieces 
of apparatus for instruction and for research 
have originated abroad, as is indicated by the 
frequent use of foreign names in connection 
with instruments. Thus we have the Lummer- 
Brodhun photometer; the Bragg X-ray spec- 
trometer; the Dolezalec electrometer. Although 
there are some pieces of apparatus bearing 
American names, nevertheless one is almost jus- 
tified in concluding that there are more scien- 
tific ideas in Europe than in America, the moral 
of which fact being obviously of joint interest 
to makers and users of apparatus. The diffi- 
culties of manufacturing in America some of the 
special apparatus needed are very great. 
Among them may be mentioned such items as 
scarcity of skilled labor, high labor costs and 
the general tendency in America to quantity 
production. We ought, however, to originate 
more apparatus here and to cultivate a better 
respect for instruments and a better under- 


standing between those who make them and 
those who use them. 

The subject of standardization of apparatus 
proved unexpectedly interesting to those who 
had not given particular thought to this ques- 
tion. The first paper in this group was by Mr. 
J. M. Roberts on “Limitations of types and 
sizes.” A systematic effort has been made by 
the makers of and dealers in chemical glass- 
ware and supplies, cooperating with the Amer- 
ican Chemical Society and other users, toward 
the standardization of sizes and dimensions for 
the purpose of eliminating the large number of 
comparatively little used items and sizes. By 
means of a questionnaire it was found that a 
fairly large number of makers and users would 
agree upon certain eliminations. As an example 
of what was accomplished, in the catalogue 
of one supply house which listed one hundred 
forty-eight different types of gas burners, 
seventy were eliminated. Borne of those elimi- 
nated had been designed fifty years ago. Out 
of two hundred twenty-seven items covering 
chemical porcelain, ninety-nine were eliminated. 
One hundred twenty-three out of one hundred 
ninety different forms of gas analysis apparatus 
were dropped; one hundred seven out of one 
hundred ninety-nine sizes and kinds of funnels. 
In all, the committee in charge of this work 
eliminated some eighteen hundred out of thirty- 
two hundred items without in any way restrict- 
ing methods either in instruction or research. 
More difficulty was experienced in the stand- 
ardization of physical apparatus. But even 
here a careful study made it possible to elimi- 
nate some six hundred fifty sizes and designs 
out of two thousand items listed. Mr. Roberts 
reported that the work was being continued 
and that the apparatus makers were cooperat- 
ing with and would welcome further suggestions 
from the educational committees of the various 
scientific societies interested. 

It is unnecessary to comment extensively on 
the importance of thiB study which Mr. Rob- 
erts and his associates have made. The savings 
as a result of economy of manufacture and of 
reduction in capital tied up in supplies are be- 
ing passed on to the consumer in the shape of 
reduced costs. Already one manufacturer has 
announced reductions of from ten to twenty- 
five per cent, in net prices. 

Mr. H. C. Dickinson discussed the standard- 
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ization of parts on the basis of the experience 
of the automotive industry, as an illustration of 
what might be done along, of course, somewhat 
different lines in connection with scientific ap- 
paratus. Mr. Dickinson pointed out that 
largely through standardization of parts and 
of methods a Ford car costs a very small sum 
to build, whereas were an engineer to start out 
from the beginning it would cost at least one 
hundred thousand dollars per car. In the auto- 
motive industry this standardization of parts 
has been accomplished without in any way re- 
stricting the designer. Similar standardizations 
could be made in scientific apparatus without 
restricting the scientist as to method or choice 
of apparatus. 

Dr. G. K. Burgess spoke on standardization 
of method of measurement. If the eliminations 
in apparatus catalogs already noted have taken 
place without standardization of method, how 
much more might be accomplished if scientists 
could agree upon certain standards with regard 
to methods of measurement. 

The subject of information service was dis- 
cussed by Mr. Boulton Earnshaw, Dr. W. E. 
Tisdale and Mr. M. E. Leeds. Mr. Earnshaw 
pointed out from the standpoint of the purchas- 
ing agent the desirability of readily accessible 
sources of information as to where various sup- 
plies and pieces of apparatus could be obtained. 
One difficulty which he mentioned was the lo- 
cation of manufacturers of certain rare chem- 
icals, Dr. Tisdale spoke of the Research Infor- 
mation Service of the National Research Coun- 
cil and stated that the Council was very glad 
to be of assistance in this connection. Mr. 
Leeds discussed the importance of scientific bul- 
letins concerning the use of apparatus and 
stated that very frequently such bulletins pre- 
pared by manufacturers had actually been used 
for class purposes. 

The final topic, inspection service, was dis- 
cussed by Dr. E. W. Washburn, who stated 
that manufacturers of apparatus could perform 
a very valuable service to users by sending 
around well trained inspectors who could ad- 
just special apparatus or make simple repairs. 
Frequently such a skilled repair man could do 
in a few moments what would take the labora- 
tory mechanician several hours to do even 
though the apparatus did not have to be sent 
back to the factory for repair. 


Perhaps the most important part of the meet- 
ing, as well as in some ways the most interest- 
ing, was the general discussion at the third 
half-day's session, March 24. 

Those of us who had the privilege of attend- 
ing the conference were convinced that our time 
was well spent and that we were ampfiy repaid 
individually for our efforts. But we of course 
represented actually only a small number of 
users and makers and the question may well be 
raised, what was the value of the conference to 
American scientists and to the American appa- 
ratus industry in general. Was it simply another 
activity interesting enough in itself, but of no 
possible permanent or general value f The an- 
swer to these questions depends largely upon 
one's viewpoint. 

The first and most important thing in my 
mind with regard to the conference is the sim- 
ple fact that it was held. For the first time a 
group of makers and users of apparatus gath- 
ered together for a common purpose to dis- 
cuss problems in which they are mutually in- 
terested. Whatever may be the outcome of this 
movement the simple fact is that this confer- 
ence marks its beginning. If the solution of 
any problem is half completed when the prob- 
lem is clearly stated, it is certainly true that 
an important step in the solution of any prob- 
lem is the recognition of its existence. The 
conference discussed many things. And there 
can be no question but that the problem of 
closer cooperation between makers and users 
is an important one, whatever further work 
may be done in this direction. 

Closely associated with this simple fact that 
the conference was held is a group of rather 
intangible results likewise of most importance 
to those of us who had the privilege of attend- 
ing. Some three dozen men representing all 
branches of the apparatus industry and of re- 
search and pedagogical interests met each other, 
became more or less acquainted and came to 
have somewhat of an appreciation of each oth- 
er's problems. The inevitable result of sueh 
contacts is to develop a spirit of tolerance and 
of good will. If we think that the bill which 
is rendered us for apparatus or supplies is a 
little too large we have only to keep in mind 
the fact that apparatus makers have no sub- 
sidy, that they must run their business with a 
reasonable margin of profit in order that they 
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may be able to undertake some of the newer de- 
velopments which so many of us users desire. 
If the General Electric Company, for example, 
had not made money from its business and had 
not had the foresight to spend that money in 
research the whole world would not now be en- 
joying the economies which come from the use 
of the tungsten lamp. Could we have foreseen 
the immense value to civilization of the tung- 
sten lamp it would have been commendable for 
the United States government to have spent a 
million dollars for research in this direction. 
We can see it all very clearly now, for our 
“hindsight” is always better than our foresight. 
And I feel confident that fifty years from now 
scientists can look back upon the present decade 
and the two or three following and point out 
the value of cooperation between makers and 
users of apparatus. It perhaps requires some 
courage now to think that the movement is 
worth while and is likely to produce tangible 
results. 

To offset the indefiniteness of some of the re- 
sults of this conference, valuable as those re- 
sults are, certain steps were taken which are 
somewhat more tangible. It was realized at the 
outset that the conference would fail utterly if 
its influence were felt only by the few who at- 
tended. Accordingly there was passed by the 
conference a resolution requesting the National 
Research Council to form a permanent com- 
mittee to be known as the “Committee of ap- 
paratus makers and users” which should consist 
of representatives (one or more as indicated) 
from the following technical societies amd or- 
ganizations: American Chemical Society, Am- 
erican Physical Society, American Ceramic So- 
ciety, American Institute of Electrical Engi- 
neers, Optical Society of America, American 
Electrochemical Society, Manufacturing Chem- 
ists Association, American Society for Testing 
Materials, Bureau of Standards (two repre- 
sentatives), Association of Scientific Apparatus 
Manufacturers of the United States of America 
(six representatives) and additional members 
at large to be appointed by the committee itself. 
It was suggested that there should be formed 
an executive committee of the main committee, 
which should consist of seven members selected 
by the main committee. It would be the duty 
of this executive committee to initiate such pro- 


jects as might be suggested by the several mem- 
bers of the larger committee or by others in- 
terested. The executive committee subsequently 
added the Society of Automotive Engineers and 
the American Society for Steel Treating to 
the list named above. It is proposed to have a 
meeting of the large committee once a year, 
which meeting should discuss the general ques- 
tion of apparatus manufacture and use and 
which should be open to all interested. 3 

Among the questions which doubtless will 
come up for discussion and which may result 
in the initiation of important problems of a 
cooperative nature may be mentioned the ques- 
tion of facilities for making special apparatus, 
further standardization of apparatus and sup- 
plies, the development of an inspection service 
and the like. 

It is to be hoped that all of those interested 
directly or indirectly in American science, 
whether from the standpoint of actual users of 
apparatus or from the standpoint of those who 
profit financially or otherwise from scientific 
research, will heartily support this movement 
to build up a strong apparatus industry in 
America to the end that American science may 
be strengthened. Those of us who are interested 
in this movement are not thinking of the ques- 
tion from the standpoint of narrow patriotism, 
for a scientific fact is just as valuable to the 
civilized world whether discovered in America 
or in Europe. But we do feel that American 
science, just like the American citizen, has an 
individuality and an independence which, from 
the standpoint of our contribution to world 
service, we can well afford to cultivate. 


Cornell University 


F. K. Eighth yxb 


THE AMERICAN ASSOCIATION FOR 
THE ADVANCEMENT OF SCIENCE 

SUMMARY OF THE PERMANENT SECRE- 
TARY'S SEMI-ANNUAL REPORT. 
MARCH 31, 1923 

The work of the association has proceeded 
satisfactorily during the first half of the fiscal 

3 The National Research Council announces that 
through its division of research extension it has 
formed the Committee of Apparatus Makers and 
Users essentially along the lines of the resolu- 
tion passed by the conference. 
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year 1923. The relations of the association 
with the two divisions and with the State 
College (Pennsylvania) Local Branch, as well 
as the affiliated academies, have been continued 
as usual. Information regarding membership 
is shown in the following tabulations : 


Membership ik the A. A. A. S., March 31, 1923 
Sustaining members.. 


Life members: 

Pacific Division..... 

Southwestern Division 

Host of AnftOfi o tion 

32 

8 

334 

Total 

309 

Annual members in good standing: 

Tlivimifin 

1,036 

Southwestern Division 

106 

State College Branch 

AifUintfid Academies 

1,328 

Best of Association 

7,348 

Total 

9,872 


Annual members in arrears for 1922 and 1923: 


Pacific Division 65 

Southwestern Division 20 

State College Branch 8 

Affiliated Academies 58 

Best of Association 333 


Annual members in arrears for 1923 only: 


Pacific Division 129 

Southwestern Division 85 

State College Braneh 3 

Affiliated Academies 123 

Best of Association 677 


Total *■ 967 

Total of names on roll 11,690 


CHANGES IN MEMBERSHIP DURING FIRST HALF- 
YEAR, 1923 

Gain in membership: 

Reinstatements 13 

New members (4 life, 770 annual) — 774 

Total gain 787 

Loss in membership: 

Dropped October 1 last for non-pay* 

ment of dues 455 

Resignations *v — 217 

Deaths 71 


Total loss ‘ 743 

Net gain 44 

Transfers from annual to life member- 
ship 19 


SEMI-ANNUAL RECORDS OP MEMBERSHIP SINCE 
SEPTEMBER 30, 1920 

In good Total 

standing enrollment 

September 80, 1920 10,002 11,442 

March 31, 1921 9,637 11,524 

September 30, 1921 ,10,160 11,547 

March 81, 1922 9,911 11,652 

September 30, 1922 10,506 11,640 

March 31, 1923 10,224 11,090 


The membership is being maintained and 
slightly increased each year. Payments of an- 
nual dues are becoming much more prompt 
Life memberships have increased in number 
very satisfactorily this year* Since last October 
1, 23 new life members have been enrolled, 19 
of these representing transfers from annual to 
life membership. It is hoped that members 
will increasingly realize the advantages of life- 
membership, to themselves as well as to the 
association, and that the number of life mem- 
bers will continue to increase. 

The financial affairs of the association are 
in excellent condition. The work thus far 
undertaken is being adequately supported. It 
should be noted, however, that additional lines 
of activity for the advancement of science 
should be undertaken as soon as the finances 
will permit. And there are many ways in 
which the work of the association might be 
extended. 

Preparations for the Los Angeles meeting 
next September are progressing very well in- 
deed, owing to the efficient work of Mr. W. W. 
Sargeant, secretary of the Pacific Division, and 
to that of the general secretary, Dr. D. T. Mac- 
Dougal. A preliminary announcement of the 
meeting will be sent to all members. Corre- 
spondence regarding the meeting should be ad- 
dressed to Mr. W. W. Sargeant, Golden Gate 
Park, San Francisco, Calif. 

The local committee for the third Cincinnati 
meeting has been organized, with Dr. Louis 
T. More as chairman, and much of the pre- 
liminary work has already been completed. 
Each section of the association will have a lo- 
cal representative and the societies meeting at 
Cincinnati next December are asked to make 
all arrangements for their sessions through the 
local representatives of their respective sec- 
tions. 

Burton E. Livingston, 
Permanent Secretary* 

GEORGE LINCOLN GOODALE 
1839-1923 

Botany, in America as elsewhere, owes much 
to men who acquired an interest in plants while 
studying medicine or who adopted the medical 
profession as affording a livelihood while per- 
mitting them to follow more or less seriously 
botany as an avocation. Howard Kelly has 
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written a delightful series of biographic 
sketches of a few American physicians to whom 
botany was pleasure in the sense that it was 
what they paid for, while practice of their 
profession was work in the sense that it was 
what they were paid for. 

Engelmann and Chapman are outstanding 
among Americans of this type: but Torrey, 
Gray, Farlow and Goodale mark the transition 
to the modem type of professional botanists, 
to whom this branch of science is at once voca- 
tion and avocation. Equipped with the means 
of practicing a remunerative profession, they 
found awaiting them the opportunity to break 
into the new profession of teachers of the 
science to which they were attached. 

Not only in preparation but in successful 
practice, Dr. Goodale was a doctor in the 
sense in which an old-fashioned friend ex- 
pressed himself to me nearly half a century 
ago as thinking of the word — a physician; or 
an elderly person to whose name certain let- 
ters of the alphabet have been appended by 
colleges in recognition of conspicuous service 
rendered the public; for in those days, on this 
side the ocean, men were only beginning to 
bear that stamp of academic approval that our 
great universities give annually now to hun- 
dreds of men who have prepared and defended 
a dissertation in some field of learning. 

Though he lacked this modern prerequisite 
for even an instructorship in a worthy institu- 
tion, Goodale from the first was a doctor liter- 
ally and within the meaning of my friend ; and 
in due time Amherst, where he had graduated, 
Bowdoin, where he first taught, and Princeton 
stamped with their approval his scholarship 
and public service. Even more indicative of 
such approval are the memberships accorded 
him in bodies like the National Academy of 
Sciences, the American Philosophical Society 
and the American Academy of Arts and 
Sciences; and offices such as the presidency of 
the American Association for the Advancement 
of Science, which he held in 1890. 

Professorships in the sciences were not so 
minutely divided two generations ago as they 
are now. When, after three years of medical 
practice, Dr. Goodale entered the faculty of 
Bowdoin College in 1868, it was as a professor 
of natural science. Four years later his bril- 


liant exposition of this group of sciences 
opened to him an instructorship in botany at 
Harvard, which developed quickly into an as- 
sistant professorship and a professorship — 
from the active duties of which he retired as 
professor emeritus fourteen years ago at the 
scriptural age of three score years and ten. 

It is not without significance that with the 
title of instructor in botany his appointment at 
Harvard carried also that of lecturer on veg- 
etable physiology. Asa Gray, the outstanding 
figure in American botany, whose contributions 
to the science were in the field of what is now 
called taxonomy, saw and understood and 
planned far beyond the limits of his own spe- 
cialty; and the entry of Goodale and Farlow 
into the faculty of Harvard under President 
Eliot’s fostering of the sciences gave to that 
great university prominence in this science 
fifty years ago. 

Though I never had the privilege of study 
under Professor Goodale, I came into close 
personal contact with him in 1880, when I went 
to Cambridge for graduate work with Farlow, 
Hagen and Mark; and it was my privilege 
frequently to listen to his brilliant lectures, 
which I never have heard surpassed in his 
field. It was in his laboratory that I first saw — 
and used during the summers of 1883 and 1884 
when at liis request I took charge of the sum- 
mer session in botany — the prototypes of the 
present-day auxanometers and klinostats; and 
with him more or less successfully constructed 
and applied the osmometers with which Wil- 
son recently had shown talented manipulative 
skill in Pfeffer's laboratory. 

Dr. Goodale was alert in framing unan- 
swered questions and ingenious in devising 
means of answering them. If his contributions 
to botanical knowledge be not found numerous 
and important, perhaps explanation is to be 
found in the possession of those traits which 
lead a man to devote possibly productive time 
to over-careful detail preparation for what he 
is to present in the lecture-room rather than to 
the methodical but often disoouragingly broken 
drudgery of investigation, at first hand, or 
with students whose names appear as authors 
of dissertations. 

Professor Goodale was a genial man. Those 
who admired him had confidence in him. Com- 
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mercial Boston had many a stipend for investi- 
gation or travel at his suggestion. Nowhere in 
the world is to be found a counterpart of the 
superb representation of our flowers in glass 
made by the Blaschkas under his direction as 
curator of the botanical museum of Harvard, 
with the financial backing of Mrs. Ware and 
her daughter. Those who really knew him 
loved him. Since the passing of Professor 
Gray, a generation ago, the memory of my in- 
frequent visits to Cambridge has been bright- 
ened by contact with Professor Goodale and 
one or more of the enthusiastic unprofessional 
botanists who were his intimate friends and 
with whom he continued to share the curious 
interest in nature that is the foundation of 
most really serviceable work in botany, either 
didactic or productive; an interest of which 
the beginnings are to be found recorded here 
and there in herbarium specimens of choice 
Maine plants collected in the early days when 
he was called on to teach “natural science, min- 
eralogy, botany and applied chemistry” at 
Bowdoin College. 

William Trelease 

University o t Illinois 
May 14, 1928 


SCIENTIFIC EVENTS 

MOTION PICTURE OF THE TOTAL ECLIPSE 
OF THE SUN 1 

There have been in the past several pro- 
posals to take a cinema film of a total eclipse 
of the sun, but the first real outcome of these 
proposals is the film now being shown at the 
Eoyal Albert Hall. The pictures illustrate the 
experiences and the work of the astronomers of 
the expedition, under Professor W, W. Camp- 
bell, to Wallal, on the northwest coast of Aus- 
tralia, from the time they left Perth until after 
the eclipse on September 21. The journey to 
Broome was made on the S.S. Charon and af- 
terwards on the lugger Gwendoline, towed by a 
lighthouse tender, to Ninety Mile Beach. On 
account of the great rise and fall of the tides, 
the ship had to anchor five miles out, and the 
astronomers with all their baggage had to be 
landed in boats through the surf. The equip- 
ment was then transported on donkey wagons 

l From Nature. 


to the site selected for the camp and in this 
work the aboriginal inhabitants of the country, 
both men and women, gave considerable assist- 
ance. The large amount of dust, which rose in 
clouds wherever there was any work being 
done, caused great inconvenience. Neverthe- 
less a large camp was soon set up and the as- 
sembling of the instruments commenced. The 
process of erection of the tower telescope and 
of the equatorials aud cmlostats, as well as the 
various rehearsals in changing plates and un- 
covering object-glasses, are well illustrated. The 
part of the film showing the solar corona is 
good, considering that it was taken with a cin- 
ema lens, but a better picture could easily be 
constructed from the negatives taken by the 
eclipse party. 

The film will enable those who are interested 
in scientific work to appreciate the difficulties 
which eclipse observers often have to face. 
Large and cumbersome instruments have to be 
transported long distances and often erected in 
almost inaccessible places where little or no 
skilled labor can be obtained. The conditions at 
Wallal were probably more difficult than usual, 
but were bravely faced and overcome. A wire- 
less apparatus was erected to keep the eclipse 
party in communication with the outside world 
and a weekly aeroplane service was instituted. 
The film is well worth seeing by those inter- 
ested in the work of scientific expeditions. It 
would have been too much to expect that a film 
of this kind, taken under such difficult condi- 
tions, would come up to the standard of films 
produced by special actors in artificial condi- 
tions. However, the fact that the actual work 
of the astronomers is interspersed with pic- 
tures illustrating the life of the natives should 
make the film one of more general interest 
With these additions the showing of the film 
takes a little over an hour. The attempt to 
produce a film showing the actual work of a 
scientific expedition is one which deserves every 
encouragement and we wish it every success. 

CANADIAN STATIONS IN THE ARCTIC 

The Royal Geographical Journal, quoting 
from the annual report for 1021-22 of the 
Royal Canadian Mounted Police, gives 
details of the progress lately made towards the 
establishment of fixed administrative stations 
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in the Arctic Islands over which the Dominion 
exercises control. The previous report had 
described the establishment of the police de- 
tachment at Ponds Inlet, one of three posts 
which it was intended to establish, the plan 
being to place the other two on North Devon 
and Ellesmere islands respectively. In July, 
1922, the C.G.8, Arctic, Captain Bernier, sailed 
from Quebec with Inspector Wilson — a commis- 
sioned officer — and eight other ranks of the 
police, the Department of the Interior being 
represented by Mr, J. D. Craig. She carried 
building materials and stores for two of the 
posts, those for the North Devon post being 
left to be taken north in 1923. The entrance to 
Ponds Inlet was reached on August 15, but, 
pack-ice making it impossible to enter, the 
Arctic proceeded to Jones Sound. Ice likewise 
blocked Fram Fiord, on the south coast of 
Ellesmere Island, which had been chosen as the 
site of the post; but a fairly suitable place was 
found on the shore opposite Smith Island and 
here Inspector Smith decided to winter, the 
landing of stores being completed after hard 
work on August 28. The spot has been named 
Craig Harbor and here the inspector remains 
with one non-commissioned officer and five con- 
stables. A postoffice has been established, but 
it can hardly be expected to function for any 
large part of the year. As the headquarters of 
the three northern detachments it is thought 
that Dundas Harbor on the south coast of 
North Devon offers the best advantages, Lan- 
caster Sound being usually clear of ice for a 
longer time than Jones Sound. The stores, etc., 
for Ponds Inlet were landed on the return voy- 
age early in September, access to the post being 
still much hampered by ice. From the west of 
Arctic Canada it is reported that the head- 
quarters of the “Arctic” Sub-district are being 
removed from Herschel Island to Aklavik in 
the Mackenzie delta, which has of late become 
the trading center of the district. Fort Mac- 
pherson is being abandoned, while the Tree 
River detachment is being strengthened and a 
new detachment will be established at Cam- 
bridge Bay, on the south coast of Victoria 
Island, about two hundred miles from Tree 
River, itself a very remote post. The report 
states that in April, 1922, a patrol visited Mr. 
Knud Rasmussen's camp on an island near 
Melville peninsula. 


THE CONGRESS OF THE GERMAN SOCIETY 
FOR INTERNAL MEDICINE 1 

The German Society for Internal Medicine, 
which meets every two years in Wiesbaden, has 
arranged to hold its meeting every alternate 
year in another large German town and Vienna 
wa^ chosen for this year. Professor Wencke- 
bach organised the convention. More than 
1,400 physicians took part in the proceedings, 
including visitors from northern Europe, Asia, 
Italy and the New World, so that this meeting 
was really international, the first of its kind in 
Vienna since 1913, The proceedings were 
grouped under three heads : (1) epidemic 
(lethargic) encephalitis; (2) hypertension and 
(3) internal secretion* Two eminent men were 
asked to give an introductory report on each 
of these subjects, one dealing chiefly with the 
anatomic or physiologic, the other with the 
clincial side of the problem. 

In connection with the congress, an exhi- 
bition of the latest achievements of chemistry, 
electrotherapeutics and medical technic was 
opened, in which the changes brought about by 
these factors in the medical armamentarium 
were well illustrated. The blood pressure ap- 
paratus, the microscope, the fluoroscope, the 
roentgenogram and metabolimeter are now in- 
dispensable and ready-made pills and hypo- 
dermics are always at hand. 

The scientific program was carried out in 
magnificent surroundings in the reception hall 
of the former emperors of Austria, which was 
selected and adapted for the purpose. The 
municipality of Vienna and the president of 
the republic gave receptions in honor of the 
guests, and social gatherings and excursions to 
neighboring watering places and health re- 
sorts in the Alps served to relieve the sober 
work of the convention. The scientific pro- 
ceedings lasted from April 9 to 12, with Pro- 
fessor Wenckebach in the chair. As a large 
number of papers and reports were presented, 
with the exception of the introductory papers, 
ten minutes was allowed for each paper and 
discussion was limited to four minutes. 

EXPERIMENTS ON LIVING ANIMALS 

At the fifth annual stated meeting of the 
American Society of Mammalogists, held May 

IFrom the Journal of the American Medical 
Association. 
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15 to 17, 1923, in the Academy of Natural 
Sciences, Philadelphia, Pa., the following reso- 
lution wtw adopted: 

Whereas, it is a fact known to all thinking 
people that most of the great advances in med- 
icine and surgery have been made as a result of 
experiments on living animals, especially mam- 
mals, and 

Whereas, it is the belief of our eminent phys- 
icians, surgeons and veterinarians and all oth- 
ers having great responsibility for the health 
of human beings and of animals, that future 
advances in these fields will be made chiefly as 
the result of similar experiments, and 

Whereas, it is known that these experiments 
almost invariably are conducted humanely and 
with a minimum of discomfort to the animals 
used, and 

Whereas, there is an organised movement be- 
ing carried on by certain misinformed and mis- 
guided individuals who seek to prevent or 
seriously interfere with such experiments; 

Be it resolved, that we, members of The 
American Society of Mammalogists, in annual 
convention assembled in the city of Philadel- 
phia, on the sixteenth day of May, 1923, are of 
opinion that, in the best interests of real hu- 
manity, animal experimentation, including vivi- 
section, as practiced in our laboratories to-day, 
should continue unhampered. 

ACTIVITIES OF THE ROCKEFELLER 
FOUNDATION 

A review of the work of the Rockefeller 
Foundation in 1922, written by its president, 
Dr. George E. Vincent, will be issued shortly. 
As the close of the year brought the Founda- 
tion almost to the completion of its first de- 
cennium, a rtenmi of the activities of the or- 
ganisation since its establishment in 1913 has 
been included in the annual report The work 
done by the foundation in 1922 directly and 
through its departmental agencies — the Inter- 
national Health Board, the China Medical 
Board and the Division of Medical Education — 
is summarized as follows : 

Endowed chairs of medicine and of surgery in 
Hongkong University; 

Pledged $1,125,000 toward new buildings for 
the College of Medicine of the State University 
of Iowa; 


Contributed to the current maintenance of two 
medical schools in Canada; 

Completed the buildings, strengthened the fac- 
ulty and wholly financed the Peking Union Med* 
ical College; 

Agreed to appropriate $300,000 toward labo- 
ratories and premedical teaching in two Chinese 
institutions and in one missionary university in 
Peking ; 

Helped 19 hospitals in China to increase their 
efficiency in the care of patients and in the fur- 
ther training of doctors and nurses; 

Promised to cooperate in the rebuilding and 
reorganization of the medical school of S&o Paulo, 
Brazil, and of the medical school of Siam in 
Bangkok ; 

Made a survey of medical schools in Austria, 
Czechoslovakia, Germany, Hungary, Poland and 
Switzerland, and studies of English and Scotch 
methods of clinical teaching; 

Sent eminent medical men as visiting profes- 
sors or consulting officers to China, the Philip- 
pines, Brazil and Salvador; 

Arranged for a commission of medical scien- 
tists from Strasbourg to visit the United States 
and England; 

Gave emergency aid in the form of medical 
literature, laboratory supplies and apparatus, fel- 
lowships and stipends to promising investigators 
and teachers in the Pasteur Institute of Paris and 
in many other European centers; 

Pledged two million dollars toward the site, 
building and equipment of a school of hygiene 
in London; 

Cooperated with state boards of health in main- 
taining institutes and instruction for health 
workers ; 

Shared in malaria control In 34 .county-wide 
and 32 town demonstrations in ten southern 
states and continued field studies and surveys in 
the United States, Porto Rico, Nicaragua, Brazil, 
Palestine, Australia and the Philippines; 

Cooperated with the Mexican and other govern- 
ments in restricting the prevalence of yellow 
fever; 

Resurveyed centers of hookworm infection in 
four southern states, and carried on control work 
in 21 foreign governmental areas; 

Took part in promoting full-time health serv- 
ice in 163 counties in 18 states of the United 
States, and in several counties in Brazil; 

Agreed to support for five years the disease- 
reporting service and for three years the inter- 
national exchange of health personnel program of 
the Health Section of the League of Nations; 

Provided fellowships in public health, medicine, 
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nursing, chemistry and physios to £37 advanced 
students from 23 countries; 

By consultation and providing of personnel 
aided public health administration in the United 
States, Australia, Brasil, Canada, Central Amer- 
ica, Czechoslovakia, France and the Philippines; 

Contributed to mental hygiene projects, demon- 
strations in dispensary administration, hospital in- 
formation service, surveys of nursing education 
and hospital management, the organisation of 
tuberculosis work in France, the training of 
French health visitors and other undertakings in 
the fields of public health and medical education. 


SCIENTIFIC NOTES AND NEWS 

Profrbsob Charles 8. Sargent, of Harvard 
University, director of the Arnold Arboretum, 
has been awarded the Frank N. Meyer Agricul- 
tural Medal by the American Genetic Associa- 
tion “for distinguished services in the field of 
foreign plant introduction.” The medal, which 
had been sent to Harvard to be bestowed upon 
Dr. Sargent, was presented by President Lowell 
at a luncheon given by Dr. Sargent for the 
overseers' committee on the Arnold Arboretum. 

A citation for the award of a distinguished 
service medal to Dr. Harvey Cushing, Moseley 
professor of surgery at the Harvard Medical 
School, has been approved by Secretary of 
War Weeks. The citation refers to Dr. Cush- 
ing as senior consultant of surgery of the Amer- 
ican Expeditionary Forces and in direct charge 
of treatment of gunshot wounds of the first 
army hospital during the Meuse-Argonne offen- 
sive and says: “He performed conspicuous and 
distinguished services to the government” and 
“his individual efforts in that capacity saved 
the lives of many severely wounded soldiers.” 

John V. N. Dorr, metallurgist of New York 
City, was elected on May 7 to honorary mem- 
bership in the Society of Phi Lambda Upsilon, 
through the Columbia Chapter, at a dinner giv- 
en in his hondr by the National Organization 
at the Chemists' Club, New York City. 

We learn from Nature that the Royal Society 
of Edinburgh has awarded the Makdougall- 
Brisbane prize (1920-1922) to Professor W. 
T. Gordon for his paper on “Cambrian organic 
remains from a dredging in the Weddell Sea,” 
published in the Transaction* of the Society 
within the period, and for his investigations on 


the fossil flora of the Pettycur Limestone, pre- 
viously published in the Transactions. 

The members of Sigma Gamma Epsilon, at 
the University of Michigan, recently gave a 
luncheon in honor of Professor Carl 0. Sauer, 
who leaves the university at the end of the sum- 
mer session to become head of the department 
of geography of the University of California. 

At the anniversary meeting of the Linnean 
Society on May 24, the High Commissioner for 
New Zealand received the Linnean gold medal 
on behalf of Mr. T. F. Cheeseman, of the Auck- 
land Museum, New Zealand. Dr. John Isaac 
Briquet, director of the Geneva Botanical Gar- 
den, has been elected a foreign member of the 
society. 

Dean E. A. Holbrook, of the Pennsylvania 
State College School of Mines, has been re- 
tained by the United States Coal Commission 
to prepare a report on mine safety work in this 
country. 

Professor Herman H. Chapman, of Yale 
University, has been appointed a member of 
the Connecticut State Park and Forest Com- 
mission. 

At the inauguration of President Samuel 
Wesley Stratton, of the Massachusetts Institute 
of Technology, to occur on June 11, the Ameri- 
can Association for the Advancement of 
Science will be officially represented by Mr. 
Calvin W. Rice, secretary of the American So- 
ciety of Mechanical Engineers, and by Profes- 
sor Samuel C. Prescott, professor of biology 
and public health in the Massachusetts Insti- 
tute of Technology. 

The appointment of Dr. Frederick E. Breit- 
hut as chemical trade commissioner of the 
United States to Germany and other European 
countries has been announced by the Depart- 
ment of Commerce. Dr. Breithut will be at- 
tached to the staff of the commercial attach^ ; 
Charles H. Herring, Berlin, but will study the 
chemical industries in England, France and 
elsewhere in Europe where there have been 
developments of interest to the United States. 

Dr. P. A. Maplestone, lecturer on proto- 
zoology at the Liverpool School of Tropical 
Medicine, has been appointed assistant director 
of the research laboratory at Sierra Leone* 
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A. W. Ambrose, assistant director of the 
Bureau of Mines, has resigned to become asso- 
ciated in an executive capacity with the Em- 
pire Companies, with headquarters at Bartles- 
ville, Oklahoma. 

Dr. Richard B. Moore, chief chemist of the 
Bureau of Mines, has resigned his post to take 
effect on June 1. Dr. Moore will be succeeded 
by Dr. Samuel C. Lind, who has for some 
years acted as a superintendent of the Rare and 
Precious Metals Experiment Station of the 
bureau at Reno, Nevada. Dr. Moore will enter 
the commercial field with a firm of consulting 
chemists and metallurgists in New York city. 

Professor W. K. Kirby, head of the petro- 
leum engineering department of the Colorado 
State School of Mines, leaves early this month 
for New York, where he has accepted a posi- 
tion with the J. G. White Engineering Corpo- 
ration. 

C. G. Stupp, formerly assistant chief chem- 
ist of the research department laboratory of 
The Barrett Company, New York City, and 
more recently with the National Aniline and 
Chemical Company, Buffalo, New York, has re- 
signed to accept a position with Weiss and 
Downs, chemists and chemical engineers, New 
York City. 

Dr. J. J. Skinner, of the Bureau of Plant 
“ Industry, has returned to Washington, having 
completed the supervision of fertiliser applica- 
tions in the cooperative experiments and inaug- 
urated fertilizer experiments with cotton in 
Fayetteville and New Bern, North Carolina. 

Lanodon Warner, recently director of the 
Pennsylvania Museum in Philadelphia, who was 
a member of the Pumpelly-Carnegie expedition 
to Trans-Caucasia in 1904-05, assistant curator 
of oriental art in the Boston Museum of Fine 
Arts from 1900 to 1913, and subsequently 
field director of the Cleveland Museum of Art, 
has been appointed fellow of the Fogg Art Mu- 
seum of Harvard University for research in 
Asia. 

Dr. Edwin E. Slosson, director of Science 
Service, sailed on May 29 for Europe to attend 
the commemoration of the three hundredth an- 
niversary of the founding of the city of Goth- 
enburg, Sweden, and an exposition of Swedish 


industries and culture. Dr. Slosson plans alio 
to investigate some of the chemical industries of 
Sweden. He will return early in July. 

George 8. Rice, in his official capacity as 
chief mining engineer of the United States 
Bureau of Mines, is attending the International 
Mining Exhibition in London June 1 to 15 . He 
will spend several months in the British Isles 
and on the Continent in the study of coal min- 
ing. While in Great Britain, he will give an 
illustrated lecture at the University of Sheffield. 

Leave of absence has been granted to Mr. N, 
A. Wood, of the Museum of Zoology of the 
University of Michigan, to take part in an ex- 
pedition being financed by Ginling College, 
Nanking, China, which will penetrate into cer- 
tain little-known parts of China. 

F. L. Stevens, professor of plant pathology 
in the University of Illinois, will spend the 
summer collecting fungi in Central America, 
chiefly in Costa Rica. 

Kirtley F. Mather sailed from Seattle on 
June 7 for Alaska, where he will be engaged in 
field examinations in the Ili&mna-Katmai region 
under the auspices of the United States Geolog- 
ical Survey. After his return, about October 
1, he will serve until February 1 as visiting 
lecturer in geology at Harvard University. 

Dr. George E, Beyer, entomologist of the 
state board of health, New Orleans, formerly 
adjunct professor in biology at Tulane Uni- 
versity School of Medicine, has been requested 
to aid in stamping out malaria in San Domingo. 
Dr. Oscar Dowling, president of thcT state 
board of health, has granted Dr. Beyer a leave 
of absence. 

Dr. Louis L. Williams, Jr,, Richmond, Vir- 
ginia, engaged in malaria control work with the 
state department of health, has been appointed 
to represent the United States on the epidemic 
committee of the League of Nations. Dr. Wil- 
liams sailed on May 1 for Italy, where he will 
spend four months studying malarial problems. 

Among the foreign physicians who are ex- 
pected to take part in the meeting of the^ 
American Medical. Association at San Fran- 
cisco during the week of June 25 are Dr. F. G. 
Banting, discoverer of insulin ; Professor 
Wenckebach of Vienna, noted for his work on 
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the me of quinin derivatives in the treatment 
of heart disease; T. C. Routley, secretary of 
the Canadian Medical Association, and Dr. S. 
A. K. Wilson, of London, who will speak on the 
relation of accidents to nervous diseases. 

Professor Bernhard H. Dawson, chief as- 
tronomer in the observatory of La Plata, left 
Argentina in the latter part of May for six 
months’ leave of absence which will be spent 
chiefly in the United States. 

Dr. Wm. H. Nichols, on the occasion of the 
twenty-flfth anniversary of the founding of 
the Chemists’ Club, New York, on May 2, pre- 
sented the club with five hundred shares of the 
stock of the Chemists’ Club Building Corpora- 
tion, valued at $26,000. The following officers 
were elected : President , F. J. Metzger ; resident 
vice-president, Allen Rogers; non-resident vice- 
president, E. R. Weidlein; treasurer, A. G. 
Robinson; secretary, Herbert G. Sidebottom; 
trustees, A. A. Holmes and Thomas R. Duggan. 

President Edward A. Biroe, of the Univer- 
sity of Wisconsin, was the principal speaker 
and guest of honor at the annual banquet and 
meeting of the Phi Beta Kappa fraternity, 
June 6, at the University of Chicago. 

Dr. Edgar T. Wherry, of the United States 
Bureau of Chemistry, lectured before the Ken- 
tucky Chapter of the Society of the Sigma Xi 
on May 18, his subject being “Studies of soil 
acidity and plant distribution.” 

Professor Mortimer E. Cooley, dean of the 
engineering school of the University of Michi- 
gan, will deliver the commencement address at 
the Armour Institute of Technology. His sub- 
ject will be “The responsibility of education.” 

Dr. E. E. Slosson, of Science Service, Wash- 
ington, D. C., gave an address on “The human 
side of science,” before the fourth annual meet- 
ing of the New Hampshire Academy of Science, 
on May 26. 

Dr. Henry H. Dale, London, delivered the 
Oliver-Sharpey lectures at the Royal College 
of Physicians of London on May 1 and 8 on the 
“Activity of the capillary blood vessels and its 
relation to certain forms of toxemia.” 

The twelfth biennial Huxley lecture, on re- 
cent advances in science and their bearing on 
medicine and surgery, will be given at the 


Charing Cross Hospital Medical School by 
Professor Sir Arthur Keith, F.R.S., on June 27. 

C. G. Darwin, grandson of Charles Darwin, 
recently addressed the Southern California Sec- 
tion of the American Chemical Society, at Los 
Angeles, on “The periodic system.” Mr. Dar- 
win has been appointed to the new Tait chair 
of natural philosophy at Edinburgh University. 

A committee has been formed in England to 
commemorate the services of the late Dr. W. H. 
R. Rivers to anthropology and psychology, 
which includes Sir Charles Sherrington, presi- 
dent of the Royal' Society, Sir Humphry Rol- 
leston, president of the Royal College of Phys- 
icians, Sir James Fraser, Dr. Henry Head, 
Professor Elliot Smith and Dr. C. S. 
Myers. The treasurer is Dr. L. E. Shore, 
St John’s College, Cambridge, to whom contri- 
butions may be sent It is intended that the 
proceeds of the fund shall be devoted to the 
promotion of those sciences in which Dr. Rivers 
took a special interest, but until the amount and 
the wishes of the contributors are known no 
definite decision will be reached. 

The celebrations in France of the Centenary 
of Pasteur began in Paris on May 17 when the 
foreign delegates were received by M. Millerand, 
the president of the Republic, at the Elya6e. On 
the following morning the Pasteur Institute and 
the tomb of the great scientist were visited and 
in the afternoon & solemn ceremony, over which 
M. Millerand presided, took place at the Sor- 
bonne. On May 26, there was a visit to the 
ftcole Normale in the morning and a reception 
at the Hdtel de Ville in the afternoon. On 
May 27 the delegates were received by various 
learned societies and in the evening there were 
gala performances at the Op6ra and the Th&Ltre 
Frsacais. A banquet was held at Versailles on 
May 28, when the palace was visited and the 
Grandee Eaux played. ♦ On the afternoon of 
May 29, & garden party, organized by the In- 
stitut de France, was given at Chantilly. On 
the following day the delegates traveled to 
Strasbourg, where, on May 31, the monument 
to Pasteur was unveiled and after luncheon the 
Palais du Rhin was visited. Later in the after- 
noon the Pasteur Museum and the Hygiene 
Exhibition was opened and in the evening there 
was a reception at the Strasbourg town hall. 
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In connection with the celebrations a Pasteur 
postage stamp has been issued. 

Professor J. Cox, lately professor of phys- 
ios in McGill University, died on May 13, aged 
seventy-two years. 

Professor C. Niven, F. E. 8., lately profes- 
sor of natural philosophy in the University of 
Aberdeen, died on May 11, at seventy-eight 
years of age. 

Colonel G. F. Pearson, formerly inspector- 
general of forests in India, died on April 25, 
aged ninety-six. 

We regret to record also the deaths of Sir 
Shirley Murphy, known for bis work on epi- 
demiology, and of General E. A. Lenfant, the 
French explorer. 

The Fourth International Neurological Con- 
gress will be held at La Salp£trifere in Paris 
on June 8 and 9, when the subject for discus- 
sion will be compression of the spinal cord. 

Yale University Observatory has awarded 
a contract to J. B. McDowell and Company, 
Pittsburgh, for the optical parts of a 26-inch 
photographic telescope of thirty-six feet focal 
length. It is expected that this telescope will 
be in use within a year. It is to be erected at 
some site south of the equator, probably in 
South Africa or in New Zealand. 

A delegation of American scientific men will 
attend the Second Pan-Pacific Scientific Con- 
gress to be held at Sydney and Melbourne, 
Australia, from August 13 to September 3. 
The international meetings will be under the 
direction of the Australian National Research 
Council and will include addresses in all fields 
of science. The American delegates announced 
by the National Research Council are: C. M. 
Cook, Jr., zoologist, Honolulu; EL E. Cramp- 
ton, professor of zoology, Barnard College, 
New York City; E. M. Ehrhom, entomologist, 
Board of Commissioners of Agriculture and 
Forestry, Honolulu; H. E. Gregory, director, 
Bishop Museum, Honolulu; William EL Hobbs, 
geologist, University of Michigan; Ellsworth 
Huntington, research associate in geography, 
Yale University; T. A. Jaggar, Jr., volcanolo- 
gist, Honolulu; Elwood Mead, professor of 
rural institutions, University of California; W. 
E. Ritter, director, Soripps Institution for Bio- 
logical Research; R. R. Sayers, chief surgeon, 


United States Bureau of Mines; Charles F. 
Shaw, professor of soil technology, University 
of California: E. C. Stakman, professor plant 
pathology, University of Minnesota ; L. R. Sul- 
livan, anthropologist, American Museum of 
Natural History; Otto EL Swezey, entomologist, 
Honolulu; T. Wayland Vaughan, United States 
Geological Survey; Nevin M. Fenneman, chair- 
man, division of geology and geography, Na- 
tional Research Council. 

UNIVERSITY AND EDUCATIONAL 
NOTES 

A gift of $500,000 has been made to Harvard 
University by Edward Mallinokrodt, chemical 
manufacturer of St. Louis, toward the erection 
of a chemical laboratory. 

Under the will of Walter H. Kimball, of 
Providence, Brown University receives the 
major portion of his estate, which is estimated 
at $300,000. 

In memory of the late Lady Herdman, Sir 
William Herdman, of Liverpool, who was pres- 
ident of the British Association in 1920, has 
presented to Liverpool University £20,000 for 
the provision of a building for the department 
of geology. The new building is to bear Lady 
Herdman’s name. During the war Sir William 
and his wife gave £10,000 to the university, in 
memory of their only son, who was killed in the 
war. 

Dr. Willi ah D. Cutter has resigned as sec- 
retary of the Board of Medical Examiners of 
New York state to become dean of the New 
York Post-Graduate Medical School and Hos- 
pital. 

Professor Edward H. Kraus, of the Univer- 
sity of Michigan, dean of the summer session 
and former acting dean of the college of phar- 
macy, has been appointed dean of the college. 

Dr. Thomas Burr Osborne, of the Connecti- 
cut Agricultural Experiment Station, has been 
appointed research associate in biochemistry 
in Yale University with professorial rank. 

Professor Leon E. Jekks, formerly of the 
Universities of Pittsburgh and Buffalo, has 
been chosen to develop the courses in economic 
chemistry recently started at the College of the 
City of New York. He fills the vacancy caused 
by the appointment by Secretary Hoover of 
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Professor Frederick E. Breithut as chemical 
trade commissioner to Germany. 

Dr. Charles Haskell Danforth has been 
appointed associate professor of anatomy in 
the Medical School of Stanford University. 

Mr. L. J. Mordell, B.A., Cambridge, has 
been appointed a Fielden professor of pure 
mathematics at the University of Manchester 
as from September next. 

DISCUSSION AND CORRESPOND- 
ENCE 

MATHEMATICAL PROPAGANDA 

An unusually significant type of mathemat- 
ical propaganda is noted in a recent number 
of the Jahresbericht der Deutsehen Mathematx- 
ker~V ereinigung . It is here stated that as a 
result of the unfriendly tendencies towards 
mathematics there has been organized a kind of 
super-union of the various mathematical or- 
ganizations in Germany. Twenty-one of these 
organizations have already associated them- 
selves with this union, which explicitly aims to 
spread the practical and cultural significance 
of mathematics and to represent it in the pub- 
lic life of the German people. It aims further 
to establish a close union between investigation, 
teaching and practice with a view to their mu- 
tual advancement and inspiration. 

The union is called Mathematische Reich sver- 
band and it aims to hold at least one meeting 
each year composed of the delegates of the 
various organizations which belong to the union. 
Questions involving the work of the individual 
organizations associated with the union are not 
to be discussed at these general meetings and, 
in particular, such questions shall not be de- 
cided by a majority vote. On the contrary, the 
independence of these individual organizations 
is to be maintained in every respect. It claims 
to be already a union of all German mathema- 
ticians independently of whether their interests 
relate mainly to research or to teaching. 

The tendency to bring investigators, teachers 
and agitators into the same fold found expres- 
sion in our own country several years ago in 
the organization of the Mathematical Associa- 
tion of America, but the German movement 
noted above seems to be a much more pro- 
nounced effort towards uniting all the mathe- 


maticians of a country for the purpose of 
combating the unfriendly forces which have 
already made serious inroads into their favorite 
domain. These united efforts should result in a 
deeper study of the place which mathematics is 
destined to occupy in the eivilized world and, in 
particular, in the educational systems designed 
to meet the needs of various classes of people. 

It remains to be seen whether the mathemat- 
ical material can be so reorganized that it will 
appeal strongly to the youths of our generation. 
The report on the reorganization of mathemat- 
ics in secondary education, recently issued un- 
der the auspices of the Mathematical Associa- 
tion of America, is a serious effort in this direc- 
tion and is in line with the aims of the union 
of German mathematicians noted above. Scien- 
tists will naturally watch with interest such de- 
velopments in view of the fact that scientific 
expositions are frequently affected by the 
amount of mathematical knowledge that may be 
assumed on the part of the reader, 

G. A. Miller 

PEARL'S BIOLOGY OF DEATH 

Pearl's “Biology of Death/' published by 
Lippineott in the series of Monographs on Ex- 
perimental Biology, though almost unique in 
English in content, is remarkably free from the 
controversial. As a work which has already 
opened up new fields of research it is desirable 
that its line of argument should be free from 
ambiguity and question. 

The concluding chapter includes a series of 
curves purporting to emphasize two things, viz. 

1. That the trend of human mortality in 
time is an extraordinarily complex biological 
phenomenon, in which many factors besides the 
best efforts of health officials are involved. 

2. That for many causes of death a vast lot 
needs to be added to our knowledge of etiology, 
in the broadest sense, before really efficient 
control can be hoped for. 

No exception can be taken to the correctness 
of these two statements, but there does seem 
considerable doubt that the graphs selected to 
illustrate them are adequate. This can be shown 
by reference to Fig. 55, p. 236. Here we have 
two logarithmic curves representing the 
weighted average death rate from typhoid fever 
respectively for countries having highly devel- 
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oped public health and sanitation (A) and for 
countries having less highly developed public 
health and sanitation (B). The A-group con- 
sists of Australia, Austria, England and Wales 
and Germany. The B-group consists of Italy, 
Jamaica and Boumania. The duration of the 
time represented runs from 1898 to 1912. Fig. 
55 shows a decline in the death rate in both A 
and B groups at approximately the same rate. 
Pearl remarks, “There is no such large differ- 
ence as would be expected if organized human 
interference with the natural history of disease 
always played” a role of immediate and large 
importance. 

Before concluding that these curves indicate 
a lack of efficacy in public health measures, it 
would be necessary to continue these curves 
back to a time before the A-group differentiated 
itself from the B-group in the matter of pos- 
sessing a more highly organized system of 
sanitation. If the two curves could be shown to 
have diverged since the organization of the 
A-group sanitation system, their present diver- 
gence might represent the effects of sanitation. 
It is likely that these effects would relatively 
soon make themselves apparent. In the years 
immediately succeeding their institution a very 
marked decline in the death rate in the A-coun- 
tries might have occurred, attributable to the 
elimination of preventable deaths. But after 
this new level or equilibrium had been reached, 
the new A -curve might run fairly parallel with 
continuation of the B-curve. The absenoe of 
the preventable factor might not materially alter 
the general form of the A -curve because of its 
relative insignificance (Pearl, p. 166). 

In other words the curves in Fig. 56, instead 
of being interpreted as minimizing the effects 
of public sanitation, may be interpreted (I do 
not assert that I do) as representing the re- 
sults of two different groups of components ; 
in the case of B the sum of all the factors con- 
tributing to typhoid mortality, in the case of 
A the same sum minus the “controllable” fac- 
tor. 

In order to show the limitations of public 
sanitation in lowering the death rate it would 
be preferable to reduce the variability in cer- 
tain factors, c.p., racial susceptibility, climate 
and diet to a minimum. This can not be secured 
in the selection of the widely diversified coun- 


tries, made by Pearl The effects of public san- 
itation might be more clearly apparent in fol- 
lowing the death rate in the disease in question 
prior to, during and after the institution of 
such sanitary measures within the same national 
and geographic group; e.g. the mortality of 
diphtheria in Germany before and after the 
institution of antitoxic treatment Pearl him- 
self follows an analogous method in the case 
of malaria (Fig. 57) and of yellow fever (Fig. 
58). 

The objection made above that Fig. 55 need 
not show what Pearl used it to show can pos- 
sibly be made clearer by reference to Fig. 56. 
Here we have logarithmic curves representing 
the course of the death rate in diphtheria, be- 
tween 1898 and 1912, in the same A and B 
groups of countries. The fact that the A-curve 
is higher than the B-curve probably illustrates 
the predominant influence of such intangible 
uncontrollables as racial constitution (heredity), 
climate and diet Although the curves in Fig. 
55 (typhoid) do not in themselves afford any- 
thing contradictory to the interpretation put 
upon them in the text, the curves in Fig. 56 
(diphtheria) seem to offer intrinsic difficulties. 
There has been no significant decrease in the 
B-group since about 1903, while in the A-group 
(m>, where sanitation was well organized) the 
decrease was continuous except for an inter- 
ruption to which reference will he made. 

Beginning about 1906 in the B-group there 
is a conspicuous deflection of the curve from the 
base line representing a significant rise in the 
death rate which continued till about 1911. It 
is of interest to note that a similar deflection, 
but relatively far less significant, occurred in 
the A-curve, beginning about 1907, i*e, a year 
later than was the ease in the B-curve. A recog- 
nition and evaluation of the factors actually re- 
sponsible for these deflections would be interest- 
ing, A purely hypothetical explanation, though 
a possible one, would be that beginning in 1906 
a factor or a group of factors became quite 
universally operative tending to raise the 
death-rate in diphtheria. The more highly 
organized sanitary system of the A-group of 
countries postponed the effects of these factors 
for a year and during the few years of their 
operation succeeded in to some degree coun- 
teracting them. 
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This note does not question the validity of 
PearPs theses as presented in the second para- 
graph but it does suggest that the evidence, 
particularly Figs. 55 and 56, is inconclusive and 
ambiguous. These curves do show that there is 
general downward trend in the death rate re- 
gardless of the state of public sanitation, but it 
is questionable if they do show the relative un- 
importance of sanitary measures in lowering 
the death-rate in these particular cases. 

Joseph L, Appleton, Jr, 

TWO MEDITERRANEAN CLOVERS NEW TO 
THE UNITED STATES 

Among the specimens received for identifica- 
tion at the Bureau of Plant Industry during 
the past year are two Mediterranean species 
of clover, neither of which seems to have been 
recorded previously from the United States. In 
view of the possibility of their establishment as 
weeds in this country, it seems well to place on 
record the place and date of their first ap- 
pearance here. 

The first species, Trifolium hirtum All., is a 
native of the Mediterranean region and north- 
ern Africa. A series of specimens of this 
species, collected at Farmville, Virginia, on 
May 15, 1922, has been forwarded by Mr. P. W. 
Fattig. Mr. Fattig writes that he first found 
it growing in an old lot which had been culti- 
vated a few years ago, and that a negro who 
is now cultivating the lot informed him that the 
clover had been there for about ten years. A few 
plants were also found by Mr. Fattig growing 
along fences or in paths at distances of twenty 
rods, eighty or a hundred rods, and half a mile 
from the spot where he first noticed it 

The second species, Trifolium anguatifolium 
L., occurs also in the Mediterranean region of 
Europe, Asia Minor and Africa, as well as in 
the Asms and the Canary Islands. Specimens 
of this species, collected in a field of Califor- 
nia bur clover in Montgomery County, Ala- 
bama, in June or July, 1922, were sent for iden- 
tification by Professor Wright A. Gardner, of 
the Alabama Polytechnic Institute. Professor 
Gardner has since written that the seed from 
which the crop was grown was obtained from 
the Sherman Grain and Seed Co., Sherman, 
Texas, and that he has been told that the same 
clover has appeared in other plantings of seed 
from the same source, although he has no 
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definite information as to how widely the plant 
is distributed in Alabama. 

Trifolium hirtum is an annual, suggesting 
the ordinary red clover, T. pretense, in its gen- 
eral appearance and pubescence, but smaller. 
The leaflets are obovate, 1 to 2 cm. long and 
6 to 15 mm. wide, broadly rounded, subtrun- 
oate, or obscurely notched at apex, finely den- 
ticulate, and rather densely pilose on both sides. 
The sessile, involuerate heads are snbglobose or 
oval, about 1 to 2 cm. long and 1.5 to 1.8 cm. 
thick (excluding the corollas). The purple-red 
corollas have a narrow elongate banner. The 
sessile, turbinate, densely silky-pilose calyx tube 
is 20-nerved and about 3 mm. long, and the 
setaceous-subulate teeth are plumose and about 
5 mm. long. In fresh specimens the hairs of 
the calyx are whitish, but in old herbarium 
specimens they change to brown. 

Trifolium anguatifolium is also a pubescent 
annual, reaching a height of one or two feet. 
Its leaflets are linear or very narrowly linear- 
lanceolate, 2 to 5.5 cm. long and 2 to 4 mm. 
wide. The pedunculate, exinvolucrate heads 
are at first ovoid or oval, becoming at maturity 
cylindric and reaching a length of 2.5 to 8 cm., 
with a diameter (exclusive of corollas) of 1.8 
to 2 cm. The corollas are “rosy.” The sessile, 
obconic, 10-nerved calyx is about 4 mm. long, 
and is rather densely hirsute-pilose, while the 
plumose, setaceous or setaceous-subulate teeth 
are 4 to 7 mm. long. As in T. hirtum , the 
pubescence of the calyx is white at first, chang- 
ing to brown or bronze in old herbarium ma- 
terial. 

Specimens of both species have been depos- 
ited in the United States National Herbarium, 
the Gray Herbarium, the herbarium of the New 
York Botanical Garden and the herbarium of 
Professor L. H, Bailey. 

>8. F. Blau 

Bureau or Plant Industry, 

U. 8 . Department or Agriculture 

THE FRIENDLY ARCTIC* 

In the issue of Science of March 30, 1923, 
there appeared two letters — one by Mr. V. Stef- 
ansson and the other by Messrs. McConnell and 
Noice, in which the statement is made that the 
minister of mines declined to investigate charges 
made by certain members of the Canadian Arc- 
tic Expedition against Mr. Stefanason and the 
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impression one gets from this is that the min* 
ister’s refusal to make an investigation was due 
to his support of Mr. Stefansson’s side of the 
controversy. 

To avoid any misconception of the minister’s 
motives in this matter, I wish to give you the 
following facts: 

An inquiry was asked for not by one of the 
parties to the controversy alone, but by Mr. 
Stefansson as well. 

The minister declined to grant the request of 
either party for the reason that no good could 
come of such an inquiry and much harm might 
be done. Too much publicity, unfortunately, 
had already been given to the differences that 
had arisen between members of the expedition 
and any more was highly undesirable. To avoid 
further publicity was the minister’s only motive 
in refusing to grant an inquiry. 

The main point on which an inquiry was 
asked for by the party represented by Mr. 
Jenness was the so-called mutiny at Collinson 
Point, referred to in “The Friendly Arctic.” 
To designate this incident as a mutiny is using 
too strong a term, for it was a decision on the 
part of the so-called mutineers to adhere to 
instructions originally given them by the Geo- 
logical Survey in the pay of which organization 
these men were throughout the whole expedi- 
tion. One has only to reflect on what a mutiny 
means and he will realize that if there were 
sufficient grounds for such a charge steps would 
have been taken long before this by the govern- 
ment to punish the offenders. 

I make this explanation in justice to Mr. 
Jenness and the men associated with him and 
trust that no more may be heard of a contro- 
versy that has already gone too far and a con- 
tinuation of which can do no one any good. 

Charles Cambell 
Deputy Minister 

To the Editor of Science : It has been pointed 
out to me that in my comment on the article on 
“The Friendly Arctic,” published over the sig- 
nature of Diamond Jenness in Science for 
July 7, 1922 (see Science, March 23, 1923), I 
have made a statement which, although clear in 
itself, is ambiguous because of its context. I 
said: ‘'The Minister of Mines (the head of the 
department in which Mr. Jennees is employed) 


declined to investigate written charges submit- 
ted by Mr. Jenness and four or five of the men 
who had been in the section of the expedition 
that disobeyed instructions.” 

I meant to say exactly what the words here 
say when divorced from their context. But a 
sentence earlier in the same paragraph leaves 
the statement open to being interpreted as one 
describing an action where the Minister of 
Mines decided in my favor as against Mr. 
Jenness and his colleagues. This was not the 
case and I did not mean to imply any such 
thing. The position of the Minister, as ex- 
plained in a brief letter to me and more fully 
in conversation by himself and by the Deputy 
Minister of Mines, Mr. Charles Camsell, was 
that it appeared to him that no investigation 
was called for by the charges as presented or 
by the facts in so far as he had investigated 
them. 

In this connection his position is made all the 
clearer by remembering that I had already 
asked for an investigation before the charges 
against me were submitted to the Minister of 
Mines (the Honorable Charles Stewart) and 
that I telegraphed to the government imme- 
diately on seeing the newspaper account of the 
charges submitted to Mr. Stewart, urging that 
the investigation asked for by Mr. Jenness and 
his colleagues should be promptly and thor- 
oughly carried out The minister, accordingly, 
declined not only to make the investigation 
asked for by my opponents but declined also to 
make the same investigation when requested by 
myself. Thus his attitude remains merely one 
of aloofness from the situation created. 

VlLHJALMUR StEJTANBSON 


SCIENTIFIC BOOKS 

A Study of American Intelligence . By Cabl 
C. Brigham. Princeton. Princeton Uni- 
versity Press, 1923, pp. xxv, 210, 

The purpose of this volume is “to discuss the 
relations of the army measurements of intel- 
ligence to nativity and residence,” to analyse, 
further, the intelligence of the race and nation- 
ality groupings uncovered in our recent draft 
army. The data are taken from the “Psycho- 
logical Examining in the United States Amy” 
(Memoirs of the National Academy, XV). 

The book is divided into two distinct treat- 
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meats. Part I, occupying one third of the whole, 
is a review of the already familiar materia! on 
the make-up and statistical reliability of the 
army mental tests. Part II contains the sta- 
tistical analyses of the army test results as 
they bear on race and nationality. Figures 
showing the overlapping of officer scores on 
those of the native white draft and the foreign 
born draft are presented. Following these are 
elaborate tables of the average scores, with 
P. E.s, of draftees from various nativity 
groupings. The main theses of the work are 
here put forth: (1) to discover the differences 
on the average, with the P. E.s of the differ- 
ences, in the intelligence scores of the men in 
the army from various European countries; 

(2) to examine the correlation of length of 
residence with average scores in the tests for 
these same groups. 

The findings under the first topic show a de- 
cided difference in the test-results for 'the 
North European immigrants as compared with 
those from Southern and Eastern Europe. 
Professor Brigham, moreover, presents negative 
data on the alleged language handicap in the 
testing of the latter groups. 

On the second head, the analysis of the ma- 
terials in terms of years of residence in the 
United States Bhows a “steady increase in the 
average scores with increasing years of resi- 
dence” (p. 89). Those foreign bom who have 
been in this country over twenty years actually 
exceed, slightly, the average for the native 
bom white draft. 

In interpreting his data further, the writer 
classifies his groups under the familiar head- 
ings of Nordic, Alpine and Mediterranean races. 
He shows that there has been a marked change 
in the “racial” extraction of our immigrants in 
the past two or three decades. The swing has 
been clearly from Northern to Southern and 
Eastern Europe. By resorting to the Gobineau 
race hypothesis held by Madison Grant, Lo- 
throp Stoddard, Charles W. Gould and others 
the conclusion is arrived at that this shift in 
the source of European immigration has brought 
inferior races into this country. The data 
presented from the army intelligence tests are 
held to support this as witnessed in the large 
differences between the scores of nationalities 
from the former section as compared with those 
from the latter. 


Before concluding his work, the ubiquitous 
problem of negro mentality is introduced 
and comparisons made with the European na- 
tionalities and the white native bom draft and 
officers. The negro actually ranks below the 
poorest of the European nationalities: Russia 
and Poland. (Thus is the white race saved 
from complete disgrace!) 

The conclusions, therefore, to which Profes- 
sor Brigham would bring his readers may be 
stated briefly as follows: 

(1) The army mental tests are adequate meas- 
urements of innate intelligence. The alleged 
handicaps of the tests for the foreign bom 
draftees do not exist due to the large use made 
of beta and the performance tests. 

(2) The average scores for the native bom 
draftees exceed those of the foreign born. 

(3) Further analysis of the foreign bom, 
however, reveals important differences be- 
tween those of Northern and those of Southern 
and Eastern Europe. 

(4) Appeal is made to the race hypothesis of 
the Gobineau school to show that the Alpine 
and Mediterranean races are innately inferior 
in mentality to the Nordic race. The northern 
immigrants belong predominantly to the latter, 
the southern and eastern immigrants to the 
other two. 

(5) Moreover, the change in the composition 
of the European immigrations in the past two 
decades has brought an increasingly prepon- 
derant inferior racial stock into this country. 

(6) Finally, it follows from this that the 
mixture of the newly arrived inferiors with the 
formerly arrived superiors will end in a de- 
crease in the native intelligence of our Ameri- 
can, by implication, Nordic stock. The ex- 
istence of a large body of low-grade mentalities 
among the negroes complicates the problem still 
more. Hence steps should be taken to insure 
the selection of future immigrant strains of 
higher order, again by implication — the Nordic 
race only. 

Space prevents an adequate critique of such 
far-reaching results and interpretations. The 
following aspects seem in need of mention, 
first in regard to Part I and then in reference 
to Part II: 

(1) The statistical samples of the draftees 
are biased in favor of those groups of persons 
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who did not receive exemption for professional 
service, essential industries and for services of 
the farm-owning classes. This raises a legiti- 
mate question as to possible bias in all the re- 
sults, but particularly in reference to the for- 
eign bom, many of whom most have escaped 
the draft because of skill in trades or need in 
war industries. This would leave possibly 
classes of these groups who did more poorly in 
the tests than a fair sample of their nationality 
would indicate. 

(2) We are far from being certain that the 
particular make-up of the alpha, beta and Binet 
tests are properly weighted in regard to the 
elements which should go into so-called intelli- 
gence. At best we must define intelligence 
here, as elsewhere, as a purely statistical score 
in a particular test, or as it has been put, 
“intelligence as the tests test it.” 

(3) In considering the actual distributions 
of the individual tests in the various batteries, 
the large percentage of aero scores is note- 
worthy* In all alpha tests but one and two the 
number of aero scores constitutes the largest 
quantity for any given measure on the scale. 
Furthermore all the alpha tests are skewed, 
principally toward the lower end of the scale. 
None of the test distributions are “normal” in 
strict terms of the Gaussian curve; only the 
results of tests one, three and eight are even 
roughly so* 

The beta results, in contrast to alpha, show 
a rather uniform skewing toward the upper end 
of the scale. Also the beta distributions are 
more variable in form than those in alpha. 
Teste one, two and six are roughly “normal,” 
but still skewed to the right, tests three and 
five appear bi- or even tri-modal, while test 
seven is definitely tri-modal. 4 The extreme 
complexity of multi-modal curves is well known 
in statistics, but these difficulties were avoided 
by the army psychologists in lumping together, 
by statistical formulae, all data under the 
Gaussian curve. 

Professor Brigham's discussion of the Stan- 
ford-Binet tests, used for individual examina- 
tion, is more critical. Even here his statement 
that “a rough inspection of these figures (on 
the Binet results of 1,047 experimental cases) 
shows that they give us the Gaussian normal 
distribution” (p. $4) will not bear careful 


scrutiny as any one may discover who will take 
the trouble to construct a line graph of the 
findings as he reports them. We must, then, 
take exception to his statement that “the re- 
sults obtained from the Stanford-Binet exam- 
ination may be taken as entirely reliable 
without question” (p. 54). In view of the ac- 
cumulating criticism of the entire testing move- 
ment one can not help feeling that this asser- 
tion is, to say the least, overdrawn. It is only 
fair to the writer, on the other hand, to note 
that his use of the term “mental age” “as a 
score not as a diagnosis” accords with sane 
practice. He properly criticises those sociolo- 
gists, publicists and others who have gone about 
the country in misconception glibly saying that 
the average American has the mental ability of 
a thirteen year old child. In general, however, 
the writer ignores such essential psychological 
problems in mental measurement as have re- 
cently been raised again by Boring and Yule, 
accepting, on the whole, the purely statistical 
approach to his problem. 

It is Part II which presents even greater 
difficulty in criticism. The naive assumption of 
an anthropology which scientific workers aban- 
doned two or three decades ago, the confusion 
of issues by reasoning from intelligence scores 
of immigrant stocks in this country to the intel- 
ligence of the entire racial stock from which 
they sprang and the implicit one-hundred-per 
cent Americanism 1 in the entire discussion of 
the results makes one pause to wonder whether 
the book is to be considered science or special 
pleading. Looking closely at the difficulties 
in the treatment we note the following; 

(1) The novel manner in which Professor 

iFor instance, note the following easy man- 
ner in defending the clearly admitted speed 
element in the tests; "It is sometimes stated that 
the examining methods stressed too much the 
hurry-up attitude frequently called typically 
American ... If the tests used included some 
mysterious type of situation that was 1 typically 
American,* we are indeed fortunate, for this is 
America, and the purpose of our inquiry is that 
of obtaining a measure of the character of our 
immigration. Inability to respond to a * typical- 
ly American' situation is obviously an undesir- 
able trait." (p. 96). What kind of tiaitf Men- 
tal or emotional t How long does it take to ac- 
quire the "typically American" traitf etc. 
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Brigham has dealt with the question of length 
of residence of the immigrant groups in this 
country. He writes; “The results of the psy- 
chological tests of foreign born individuals 
classified according to length of residence . . 
. . indicate definitely that the average intel- 
ligence of succeeding waves of immigration 
has become progressively lower” (p, 166). He 
examined the average scores of the various 
foreign born draftees whose length of resi- 
dence was classified into five year periods. As 
noted above there was a steady decrease in the 
average score with decrease in length of resi- 
dence. This is not surprising, but the interpre- 
tation is quite so. Because the tests show this 
difference are we to assume that the intelligence 
of our immigrants, especially those from South- 
ern and Eastern Europe, was actually lower in 
1917 than in those who came over in 1897 1 
Sociologists and economists who have investi- 
gated immigration have never given us 
any evidence whatsoever that the sources of 
immigration, either in terms of geography, 
economic status or intellectual classes, have 
altered in the past twenty years to the extent 
Mr. Brigham's interpretation assumes. For 
instance, the Italian immigration of the past 
twenty years has pretty uniformly come from 
Southern Italy and Sicily, but there is no real 
evidence that the persons coming from those 
sections are growing steadily worse from the 
standpoint of intellectual capacity. We need 
comparative studies over a much more extended 
period than the present writer has allowed. It 
seems to the reviewer that first of all the 
obvious explanation should suggest itself: the 
men who were in the draft army whose resi- 
dence in this country was five years or less 
came over practically as adults, as we go back 
further and further in length of residence it 
means that the persona tested were increasingly 
younger in age upon arrival in this country, 
hence they have been longer exposed to Ameri- 
can language, customs and culture. It is true, 
of course, that Professor Brigham has factored 
out some of the cultural-language difficulties 
by comparing the scores of non-English speak- 
ing Nordics with non-English speaking Latins 
and Alpines, finding rather marked superiority 
of the former over the latter. Again this can 
hardly be interpreted on his hypothesis until we 


realise the relative speed of assimilation of the 
non-English speaking Nordics as compared to 
the Latins and Alpines until, in short, the cul- 
tural factors are cdtotrolled. The reviewer 
does agree that the alleged language handicap 
has been over-emphasised, but he believes we 
ought not to pass beyond this to the assump- 
tion of decreasing mentality in the quinquen- 
nial groups of immigrants until more evidence 
is at hand than the army data give. 

(2) His assumption that the samples of im- 
migrants tested represent the mentality of the 
racial groups from which they sprang is pe- 
culiarly pernicious, especially in view of the 
fact that on page 166 the writer g 0 much 

as agrees that it is dangerous to reason from 
the intelligence of draftees to that of immi- 
grants and thence from immigrants to races in 
Europe. He states; “There are so many varia- 
ble factors determining immigration that the 
immigrants can not themselves be taken as rep- 
resentative of the country as a whole.” Nor, of 
course, the racial stock as a whole. Yet in spite 
of his own frank recognition of this difficulty, 
he proceeds to an extended discussion of races 
in Europe ending by making an attempt to 
calculate the racial proportions for each sepa- 
rate country from whioh foreign born draftees 
were chosen. For help here he depended on 
unnamed collaborators. 

The entire matter of race criteria is most 
complicated, as present students of anthro- 
pology well know. We are discovering that 
there are marked elements in all European 
peoples which go behind the older divisions 
into Nordic, Alpine and Mediterranean stocks. 
Furthermore, the criteria for these three stocks 
are very difficult to define. The moat promi- 
nent standard for the Nordic is dolichocephalic 
head-form coupled with blondness. Brigham 
accredits Sweden as being one hundred per 
cent Nordic, yet Refcrius some years ago, 
showed that in Sweden, although accorded by 
students of anthropology as most predomi- 
nantly Nordic, eighty-seven per cent, of the 
population was long-headed and thirteen per 
cent, decidedly brachycephalic, or Alpine in 
head form. Similar difficulties are apparent in 
his rating on Russia and Germany. 

The fact is that the whole race hypothesis for 
European populations has been largely aban- 
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doited by careful workers in European anthro- 
pology. As Retrius pointed out in hia Huxley 
lecture in 1900, there are no races, properly 
speaking, in Europe at all, only sub-races. 
Moreover, these sub-races are inextricably 
mixed with one another. Some writers merge 
the Mediterranean and Nordic strains as a 
common sub-race. 

(3) The most serious fault with Professor 
Brigham’s book, therefore, lies in his naive ac- 
ceptance of the Gobineau anthropology. Only 
the anthropological innocence of a young psy- 
chologist could have led him to quote Madison 
Grant and Lapouge as authorities whose theses 
his results support It is by a curious logic 
that Professor Brigham shifts from a position 
critical of applying his data to race problems 
because of the inadequacy of his sample to one 
which swallows the propaganda of the believers 
in the Nordie Race Myth. 

Moreover, the Hirst quotations which are 
given from Grant and Lapouge deal with gen- 
eralisations on emotional, not intellectual, char- 
acteristics of various European peoples. Yet 
nowhere does the writer of the present book 
claim to be studying character traits of his 
samples. He concludes that : “In a very 
definite way, the results which we obtain by 
interpreting the army data by means of the 
race hypothesis support Mr. Madison Grant’s 
thesis of the superiority of the Nordic type.” 
(P. 182) 

Professor Brigham frankly accepts the ex- 
treme position of the Nordic worshippers that 
it was the predominant Nordic elements which 
gave to Egypt, Mesopotamia, Phoenicia, Crete 
and Greece their cultural greatness. One won- 
ders if one dare ask if those Hittite groups in 
Asia who first discovered the important use of 
iron, a use which lies at the basis of the modem 
industrial world, also owe its discovery to some 
ehanoe blond, dolicho cephalic Nordic who 
strayed, God knows how, into their midst t Yet 
Professor Brigham in a footnote (p. 184) writes 
of “The Passing of the Great Race,” “The en- 
tire book should be read to appreciate the 
soundness of (Mr. Grant’s position and the 
compelling force of his arguments,” 

In summary we may say that starting off 
with an extremely valuable body of data on 
individual differences which might well serve 


as suggestive points of departure for an ex- 
tended study of the mental ability of inuni- 
grant groups in this country, especially through 
more adequate control of the language and cul- 
tural factors, Professor Brigham has unfor- 
tunately confused the issue of individual dif- 
ferences within groups with the average dif- 
ference between groups typified by their cen- 
tral tendencies. As Boas long ago pointed out, 
the differences between members of the same 
race are infinitely greater than the differences 
between the averages of the various races them- 
selves. 

The writer could have made a strong case 
for the fact that we are getting certain ele- 
ments of European populations which, as nearly 
as rough intelligence tests indicate, are not 
likely to enhance the mental qualities of Amer- 
icans. But to obscure the issue by dragging in 
the race hypothesis made notorious by Gobineau 
and H. 8. Chamberlain is to destroy the effect- 
iveness of any arguments for eugenic reform, 
immigration restriction laws, or other sociolog- 
ical measures which might be made. Consider- 
able differences are evident between immi- 
grants from Northern and Southern Europe, 
Two hypotheses may help account for this: 
(1) the language handicap in the tests them- 
selves, (2) the fact that the type of cheap, un- 
skilled labor which has come into this country 
in the past twenty years from Southern and 
Eastern Europe is from classes in the native 
populations who are of intellectual inferiority 
when compared with the skilled tradesmen and 
peasant farming classes who have come into the 
country in the same period from Northern 
Europe. 

To answer fully the question, however, of 
intellectual status of .such groups careful con- 
trol must be made of the factors of opportu- 
nity, education and language difficulties. There 
is much hope in the methods of testing being 
refined and improved and additions made to 
take in measures of character and will traits. 
We shall never pass to this second, advanced 
stage of work, however, if we rest our case as 
psychologists on the shifting sands of an anti- 
quated, outworn and mythological race hypoth- 
esis, 

Kimball Young 
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SPECIAL ARTICLES 
MEALY BUGS ON THE ROOTS AND NOD- 
ULES OF LEGUMES GROWING IN 
THE FIELD 

Besides furnishing the plant on which they 
occur with nitrogen from the air, the bacterial 
nodules of legumes are a potential food supply 
for the organisms of the soil. When the plant 
begins to decline, the nodule does also and 
from this time invading organisms, principally 
the bacteria of decay and fungi, play an im- 
portant part in their disintegration. In some 
instances, however, the nodules are attacked 
while in full vigor, the destruction depending 
mainly on the presence of certain insects or 
organisms which utilise the tubercles of cer- 
tain leguminous plants as food. McConnell, 1 
Leonard and Turner, 8 have conducted ex- 
periments on the destruction of nodules by the 
bean leaf beetle larvae, Ceratoma trifurcata. 
Forst., and McConnell 8 has described another 
insect found feeding on the nodules of wild 
legumes. 

For a number of years observations have 
been made on root nodules of various legumes 
grown on the United States Department of 
Agriculture Experimental Farm, Rosslyn, Vir- 
ginia, and in the vicinity of Washington, D. C„ 
but previous to the season of 1919 the presence 
of mealy bugs on annual legumes in the field 
was not noted, although a species was found 
to some extent in the Agricultural Department 
greenhouses in Washington, D. C. In the field, 
the insects were usually found on the under- 
ground parts of the plant and not once were 
they observed on the foliage* As high as fifteen 
mealy bugs have been seen on one soybean 
nodule. While the insects were also noticed 
on the roots of the soybean, Sofa max, Piper, 
navy bean, Phaseolus vulgaris, L., Japan clo- 
ver, Lespedeza striata (Thuflb.) H. and A. and 
chickpea, Cicer arietinum, L., the position in 

i McConnell, W. B., "A unique type of Insect 
injury, 9 } Jour* Moon* Mnt *, 8: 261-267, 1915. 

» Leonard, Lewis T., and Turner, C. F., "In- 
fluence of Ceratoma trifurcata on the nitrogen 
gathering functions of the cowpea, 1 * Jour . Am, 
8oc . Apron, Vol, 10, No. 6, 1918. 

s McConnell, W. R., "Another nodule destroy- 
ing beetle, M Jour* Moon * Mnt*, 8; 551, 1915. 
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which they were generally found indicated a 
preference for nodules on all except red clover, 
Tri folium pratense L., where they were found 
in the greatest number on the tap root. In* 
festations have also been observed on the soy- 
bean at points near Washington, D. C., in 
Maryland and West. Virginia, in sufficient num- 
ber to indicate that the insects are widely dis- 
tributed in this section. 

The mealy bugs which were found on 
legumes grown in the field in Virginia have 
been identified 4 as the some species which has 
recently been discovered in the Arlington Farm 
greenhouse on potted plants. Tbs species of 
mealy bug which was found in Maryland is 
closely related to the one found in Virginia. 

The name of this insect is Pseudococcus 
maratinus (Ehrh.) which on the Pacific coast 
is much more commonly called Pseudococcus 
Bakery , Essig. Mealy bugs of this species are 
widely distributed on the Atlantic and Pacific 
coasts and infest the roots and tops of a large 
variety of plants. The list of reported host 
plants includes few annual and biennial 
legumes: infestations by Pseudococcus trifolii 
Forbes, 5 on red clover, Trifolium pratense have 
been noted from Delaware, Illinois, Indiana, 
Iowa, Kentucky, Michigan, New Jersey and 
New York, and on white clover, Trifolium 
repens from Illinois, infestations by Pseudo- 
coccus Bakeri on lima bean, Phaseolus lunatus 
and by Pseudococcus citrophilus, Claussen 
MSS., on sweet clover, Melilotus alba, have 
been reported from California. 6 

As these observations were incidental to other 
work the only control plants were those which 
missed natural infestation. Judging from 
superficial appearances, there was no difference 
between the infested and uninfested plants. 
This is a point, however, which can only be 

t Identification of insects and information con- 
cerning distribution and general habits kindly 
furnished by Mr. Harold Morrison, of the United 
States Department of Agriculture, Bureau of 
Entomology, 

5 Folsom, J. W., "The insect pests of clover 
and alfalfa," University of Illinois Agricultural 
Experiment Station Bulletin, 134, p. 190, 1909. 

sClauscen, C. P., California Agricultural Ex- 
periment Station Bulletin, 258, 1915. 
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checked by carefully controlled experiments. 
Folsom 6 has stated that Pseudococcus trifolii 
will kill clover plants. The possibility of mealy 
bugs becoming a menace to the nitrogen-fix- 
ing functions of some of our common economic 
legumes leads to the belief that a wider and 
more thorough investigation of this question 
should be made. 

Lewis T. Leonard 
U. 8. Department or Agriculture 

A HISTOLOGICAL SLIDE DRYING PLATE 
Experimenting with a piece of plate glass 
balanced on top of a steam radiator as a drying 
plate for histological slides and having this 
knocked onto the floor and broken is rather 
disappointing. As a consequence the following 
piece of apparatus was devised and manufac- 
tured. 

This slide drying plate is after the fashion 
of a shallow oblong pan with legs or supports 
to fit over the coils of a steam radiator. Gal- 
vanised sheet iron of number 28 gauge is the 
material used. The dimensions are as follows : 
long shallow pan twenty-four by six inches and 
one inch deep, inside measurement To the 
aides of the pan are fastened the supports 
which fit over the radiator. 

These supports are made of the same ma- 
terial as the pan and are one and one fourth 
inches wide by six inches long. They are fas- 
tened to the sides of the pan and to a strip of 
metal the same width (one and one fourth 
inches) which goes down the sides and across 
the bottom of the pan. These are riveted and 
soldered to the pan. The lower extremities 
of the supports are bent in the center line to 
fit more closely to the coils of the radiator for 



support The edges of the pan and the legs 
are turned over five sixteenths of an inch to 
do away with sharp and rough edges (plate 1). 

The pan is one inch deep in order that a glass 
plate may be fitted to make a smooth and level 
surface at the bottom below the rim of the 
pan. The rim or sides of the pan are to 
hold the slides in place. Five sixteenths 
of any inch plate glass is used. This 
is a means of tempering or evenly distributing 
the heat to all parts of the plate. It does not 
require much time to heat and retains the heat. 
Tests showed that the variations in temperature 
of the center and the sides were only one or two 
degrees Centigrade. 

This slide drying plate does not get too hot 
for all ordinary drying purposes. Tests which 
were made averaged the following degrees of 
temperature with the room temperature be- 
tween 2r-24* C. or 70*-75* F. 

Centigrade Fahrenheit 

46°-55° 113*-13r 

The capacity of this plate is forty-six slides. 
The advantage of this as used with a steam 
radiator is that it can be left there and no 
regulation of the intensity of heat is necessary. 
The cost of this device is very little as com- 
pared to the various types on the market 
to-day and any tinsmith can manufacture this 
piece of apparatus. Many modifications are 
possible to fit one's needs. 

Ralph L. Parker 

Iowa State College 
Ames, Iowa 
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Photochemistry and oatalysis; Wilder D. 
Bancroft. 

Negative catalysis: Hugh S. Taylor. 

Preparation of platinum black. Effect of the 
addition of certain ealts on the reduction of alde- 
hydes by hydrogen in the presence of plaMnum 
black . (Lantern): Roger Adams with Wallace 
H. Carothers. A systematic study of the effects 
of varying amounts of ferrous and ferric chloride 
on the catalytic reduction of bensaldehyde has 
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been made. The catalyst employed was the plat- 
inum oxide described in a recent paper by Voot* 
hees and Adams. The optimum effect is observed 
when the amount of iron chloride corresponds to a 
concentration of approximately 0.0001 gr, mol. in 
100 c.c. of the reaction mixture. Certain abnor- 
malities occur in the experiments where large 
amounts of ferric chloride are used. This is due 
to the fact that the ferric chloride is first reduced 
to ferrous chloride and hydrogen chloride and this 
latter substance affects the reaction. Ferrous chlo- 
ride shows no abnormalities in the higher concen- 
trations. The explanation for the difficulty in re- 
ducing aldehydes with hydrogen and platinum 
black is simple. The aldehyde is rapidly oxidized 
by the oxygen in the platinum black, thus render- 
ing the latter inactive as a catalyst. Acting as an 
anticatalyst, the ferrous chloride specifically in- 
hibits this oxidation. 

The relation of ensyme action s to other cata- 
lytic actions: K. Georoe Falk. Specific exam- 
ples of ehemical relations which are catalyzed by 
enzymes and by hydrogen or hydroxyl ions were 
given, together with differences and similarities 
shown by the two sots of actions. Specificities 
of enzyme actions were compared with specifici- 
ties of chemical reactions in general. The general 
chemical nature of enzyme actions was empha- 
sized. 

The mechanism of the reactions of esters, acids, 
alcohols, ethers, amides and alkyl halides at the 
surface of alumina , titania and thoria: Homer 
Adkins. The subject indicated in the title has 
been investigated by studying the effect upon the 
reactions caused by (1) modifying the spacing 
of the atoms upon the surface of the catalyst 
(J. A. C. 8., October, 1922, March, 1923), (2) 
diluting the reacting material with water, alcohol, 
acetic acid, ethyl acetate, phenyl acetate, phenol, 
acetone, ethylene or heptane. The mechanism of 
the reactions is concluded to be as follows: Es- 
ters attach themselves directly to the catalyst 
without any preliminary rupture of the molecule, 
and then rearrange and react with adiacent 
molecules, to give varying proportions of acid, 
ketone, olefin, alcohol, carbon dioxide and water, 
depending upon the spacing of the atoms of the 
catalyst Alcohol and ether are equally stable 
towards alumina and react by a mechanism simi- 
lar to that of the esters. Acetic acid attaches 
itself to the surface of the catalyst and then 
reacts with a second molecule impinging upon it 
to give acetone, carbon dioxide and water. For- 
mic acid rearranges, as do the esters, to give 
either water and carbon monoxide or carbon 
dioxide and hydrogen, 

Oscide equilibria in catalysis : J. M. Weiss, O. 


B. Downs and B. M. Burns. A study was made 
of the composition of vanadium oxide which exists 
during the catalytic oxidation of organic com- 
pounds such as benzene, naphthalene, anthracene, 
etc., in the vapor phase. Of the five possible ox- 
ides only two, that is, the tet.roxide and pentoxide, 
are present during the reaction. The proportions 
of these oxides depend upon the ratio of the hy- 
drocarbon to the oxygen. The results of runs using 
various ratios of air to benzene from 2 to 1 to 15 
to 1 are given in a graph. 8ome speculations are 
also given concerning the process of catalytic 
oxidation. 

Keto-enol tautomerism : F. O. Bice. The reac- 
tion studied was CH 8 COCH 3 + I 2 = CH 3 COCH 3 I 
-f HI, in dilute aqueous solution. It is catalyzed 
both by HO and OH 1 . The mechanism of this re- 
action and of keto-enol tautomerism will be dis- 
cussed in the light of the following results: The 
velocity of the reaction in presence of buffer solu- 
tions has been measured and it was found that in 
a neutral buffer solution (H+ 85=1 10—' 7) the re- 
action went as fast as in 0.01 N HOI. The veloc- 
ity fell as the H° concentration increased up to 
H°*=10— 4 at which point the velocity was a min- 
imum. This behavior may be explained by as- 
suming that the catalytic activity of the OH 1 is 
10< times that of the H° ion. If, however, we 
assume that dry HO and dry OH 1 are the cata- 
lysts, they may be present in minimum concen- 
tration when the total H°— 10 — 4. Hence at this 
point catalytic activity would be a minimum. 

The application of catalytic reduction to the 
pyrimidine series: Elmer B. Brown and Treat 
B. Johnson. In a study of the application of 
catalytic reduction to the pyrimidine series using 
hydrogen in the presence of colloidal platinum or 
palladium it has been found that uracil and cyto- 
sine readily absorb hydrogen at 75° C. and two 
atmospheres pressure and yield quantitatively 
dihydrouracil, Dihydro-cytosine was not identi- 
fied. Thymine and 4-Methyl-uracil are not re- 
duced under similar conditions. Sodium, potas- 
sium, calcium and magnesium chlorides did not re- 
tard the progress of the reduction. Traces of 
sulphur compounds greatly retard the reduction 
process. Neither pepsin, trypsin nor gum traga- 
canth can be substituted for gum nrabic as a col- 
loid support. 

The dehydration of alcohols: A. B. Brown and 
E, Emmet Reid; A study has been made of the 
composition of ethyl and butyl alcohols by pas- 
sage over silica gel, thoria, blue oxide of tungsten 
and alumina at temperatures from 250 to 500 de- 
grees. Complete analyses of the gases have been 
made. Alumina gives the best yields and the 
purest ethylene and butylene and the blue oxide 
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of tungsten the next beat. Silica gel is about os 
active as thoria and gives less aldehyde than 
thoria, Appreciable amounts of carbon dioxide 
are produced by all the catalysts, especially by 
thoria. 

The catalytic condensation of acetylene with 
ben+e ne and its homologues : Joseph S. Reichert 
and J. A. Nieuwland. In the presence of con- 
centrated sulfuric acid and a mercury salt as a 
catalyst acetylene combines with benzene to form 
diphenyl ethane. The reaction is highly exother- 
mic so that cooling is necessary. The best yields 
are obtained by maintaining a temperature of ten 
to twenty degrees C. A small amount of dime- 
thylanthraccnehydride is also formed in the same 
reaction by the condensation of two molecules of 
acetylene with two molecules of benzene. In a 
similar manner toluene, xylene, mesitylene and 
ethyl benzene were found to combine with acety- 
lene to form the homologues of diphenyl ethane. 

The catalytic combination of ethylene and 
hydrogen in presence of metallic copper: Robert 
N. Pease. The kinetics of the catalytic combina- 
tion of ethylene and hydrogen in presence of me- 
tallic copper has been investigated at 0 degrees 
and 20 degrees, measurements of reaction velocity 
and of adsorption isotherms of ethylene, hydro- 
gen and ethane having been made. The velocity 
is approximately proportional to the hydrogen 
concentration, but increases with decreasing ethy- 
lene concentration. Adsorption measurements 
show that all three gases are adsorbed, the order 
of adsorption at low pressures being ethylene, hy- 
drogen ethane and at atmospheric pressure ethy- 
lene, ethane, hydrogen. The results indicate that 
both ethylene and hydrogen must be adsorbed 
before reaction can take place, but that ethylene 
is preferentially adsorbed from the reacting mix- 
ture. The temperature coefficient of reaction 
velocity between 0 and 20 degrees is 1.7 per 10 
degrees. This makes it improbable that diffusion 
is of primary importance. 

3*he rdle of the catalyst in reactions involving 
the carbonyl group: Harold Hibbert. 

Some considerations about the reactivity of 
groups in bensene derivatives: A, F. Holleman. 
Results of the measurements of reaction veloc- 
ities of chlorobenzenes, nitrobenzenes and chloro- 
nitrobenzenes with sodium methoxide are dis- 
cussed. 

A method for the estimation of the meta isomer 
in a mixture of ortho , meta and para nitroben - 
soic acids: A. W. Francis and A. J. Hill. The 
method involves first a quantitative reduction of 
the nitro groups by titration with N/4 tit&nous 
chloride, followed by titration with a standard 
potassium bromide-bromate solution. The meta 
compound takes up three substituent bromine 


atoms, while the ortho and para isomers receive 
but two. The amount of the former may then be 
calculated after applying a small empirical cor- 
rection. It is more rapid than most physical 
methods and may be applied directly to solutions, 
thus avoiding losses incurred by isolation of the 
substances. Investigations, designed to extend 
the generality of this method, are now in progress. 

The bromination of 2-amino-p-xylene : A. 8. 
Wheeler and E. W. Constable. Fisher and 
Windhaus state that in the bromination of 2- 
amiao-p- xylene (fomiyl derivative) the halogen 
atom u probably n enters position 5, We have 
proved that this is the position occupied as fol- 
lows: The bromination of the acetaminoxylene 
gives a new compound, flat needles, m. 186, 
Hydrolysis with hydrobromic acid gives the hy- 
drobromide, scales, m. 245°. The Sandmeyer 
reaction converts this into 2.5-dibromo-p-xylene, 
m. 75°. The proof was made stronger by oxidiz- 
ing the last compounds with nitric acid in a sealed 
tube to 2.5-dibromoterephthalic acid, m. 314 and 
conversion of the acid into its ethyl ester, m. 125°. 
The last three compounds are known. 

The action of sulfur upon p-toluidine in pres- 
ence of litharge. Thio-p-toluidine ; its constitu- 
tion and some new derivatives: M. T. Bogkrt and 
M, K. Mandklbaum. The interaction of sulfur 
and p-toluidine, in presence of litharge (or simi- 
lar substances) at 140-145° results in the for- 
mation first of 3-mercapto-4-aminotoluene. This 
amino thio cresol then, through the oxidizing in- 
fluence of the sulfur and litharge, unites with 
more p-toluidine to thio-p-toluidine, while smaller 
amounts are oxidized to the corresponding di- 
sulfide. The constitution of thio-p*toluidine is 
proven to be big (2-amino-5-methylphenyl) sulfide, 
elimination of the amino groups giving di-m-tolyl 
sulfide, which latter was also prepared by direct 
synthesis from m-iodotoluene and m-thlocresol. In- 
cidentally, some new methods of preparation are 
described, as well as various new derivatives of 
thio-toluidine. 

The reactions of the formamidines XI. The 
2-thio-4-thia solidones . Rhodanins: F, B. Pains 
and S. I. Davis. Khodanine 8— CSNHCOCH 2 


and its 3 -aryl-substitution products (aryl=phenyl, 
p-tolyl, etc.) contain a grouping CH* which shows 
the usual reactivity of methylene hydrogen. Other 
investigators have found that it condensed readily 
with aldehydes and in addition the present work 
has shown that it reacted readily with the diaryl 
formamidines and gave products of the type: 
(A) S— i CSNRCOC — CHNPh, or (B) S— 

CSNHOOO OHNHPh. B. contains the groop^ 
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ing — 08NH — which evidently exists also in the 
tautomeric form C — SH — N — . This was Bhown 
by the fact that the methylene substitution prod- 
ucts S — OSHN— OOC M CHX, where X is ail aryl 


or NH aryl, easily formed thio ethers with alkyl 
or benzyl halides, which have the constitution, 
S — C — SRNCOC ms CHX. This is in harmony with 


the behavior of the thio*imidazolones, previously 
described. 

Production of imido thiol €8tcrs by the conden- 
sation of thio cyanides with resorcinol or phloro- 
glucinol: R, J. Kaufman and Roger Adams. 
Many reactions have appeared in the literature 
tending to show that the cyano grouping in or- 
ganic thiocyanates reacts similarly to the cyan 
grouping in nitrites. This similarity has been 
shown to exist also in the condensation of 
thiocyanates with resorcinol and phloroglucinol 
In the presence of hydrogen chloride and 
zinc chloride. Whereas the nitriles yield imido- 
hydrochlorideB which hydrolyze to ketones, the 
thiocyanates yield imido thiol ester hydrochlo- 
rides having the following general formula; 
1.3— ( HO ) 2 C«H 8 ( 4 )C ( ==NH— HOI )SR. The re- 
action takes place with both aryl and alkyl thio- 
cyanates. The imido thiol ester hydrochlorides, 
by the action of sodium bicarbonate, yield the 
imido thiol esters. These latter substances, upon 
treatment with alcohols, are converted into the 
corresponding imido oxygen esters, which in turn 
may be hydrolyzed to carboxylic esters. The 
imido thiol ester hydrochlorides may be hydro- 
lyzed to thiol esters which, upon saponification, 
yield carboxylic acids. 

The preparation of alkylguanidines : Ross 
Phillips and H. T. Clarke. Methyl iso-thiourea 
sulfate, a reagent recently described by Arndt 
for the preparation of methyl mercaptan, reacts 
readily with aliphatic primary and secondary 
amines to yield the sulfates of mono and dialkyl 
guanidines in almost theoretical yield. This re- 
action does not take place with aromatic amines. 
Methylguanidine sulfate and dimethylguanidine 
sulfate form colorless crystals readily soluble in 
water but insoluble in alcohol. 

The influence of sulphur on the color of aso 
dyes: D. G. Foster and E. Emmet Reid. A series 
of azo dyes has been prepared by coupling various 
alkyl ethers of o. amino-thio-phenol with standard 
intermediates with a view to contrasting the dyes 
containing sulphur and the sulphone group with 
the corresponding oxygen dyes. The colors of the 
dyes are related in the same way as in the cor- 
responding para compounds, though the ortho are 
lighter. The methoxy group deepens the color 
more than methyl and the methyl-thlo ether still 


more, while this effect is lost by oxidation to the 
sulphone. 

A study of irreversible organic reductions: J. 
B. Con a nt and R. E. Lutz. The irreversible re- 
duction of certain unsaturated compounds, aro- 
matic nitro compounds and azo compounds has 
been studied in aqueous, alcoholic and acetone so- 
lutions. Each compound was tested with reducing 
agent of known potential, an electrochemical 
method being employed to determine whether or 
not reduction had occurred. The potential at 
which the irreversible reduction first occurred at 
an appreciable rate was thus estimated within 
fifty millivolts. The “apparent reduction poten- 
tials M thus determined for a series of compounds 
in acotono-hydrochloric acid were: C 8 H 8 COCH *= 
OHOOCflHft = +0.270, C fl H*OOCH « CHOOOH 
— +0.080, HOOCCH = CHOOOH below —0.130; 
C 6 H 6 N - NC 6 H 6 - +0.360, C e H 8 (N0 2 ) 8 - 
+0.270, C 6 H 4 (N0 2 ) 2 = +0.162; C 6 H 8 NO a ** 
+0.080. The change in apparent reduction po- 
tential with change in P H is approximately paral- 
lel to the change in potential of the quinones un- 
der similar conditions. 

Diplumbic hexcethide, a new organometallic 
compound: Thomas Midglet, Jr., Carroll A. 
Hooiiwalt and George Calinoaert. On heating 
any alloy of lead and sodium with ethyl iodide 
no reaction takes place unless water be present, 
when lead tetraethyl is formed. On treating this 
successively with hydrochloric acid and sodium 
hydroxide, first triethyl lead chloride and then 
triethyl lead hydroxide are produced. When this 
last compound is electrolyzed in alcoholic solu- 
tion, a good yield is formed of an oil whose prop- 
erties agree closely with the formula Pb^CjjHg)^ 
This compound is entirely different from that of 
Klippel, whose description indicates that he had 
undoubtedly produced lead tetraethyl. 

Charles L. Parsons, 
Secretary 


THE AMERICAN MATHEMATICAL 
SOCIETY 

The two hundred and twenty-ninth regular 
meeting of the American Mathematical Society 
was held at Columbia University, New York 
City, on Saturday, April 28. The attendance 
included flftynseven members of the society. 

The secretary announced the election of 
twenty persons to membership and the en- 
trance into the society since the February 
meeting of three additional members of the 
London Mathematical Society under the reci- 
procity agreement. 

At the meeting of the Council, Professor 
Edward Kaaner was elected a member of the 




editorial committee of the Transactions, as suc- 
cessor to Professor L. F. Eisenhart. Professor 
Eisenhart was elected to complete the term of 
service of Professor C. N. Haskins as repre- 
sentative of the society in the division of 
physical sciences of the National Research 
Council, Professor Haskins having asked to be 
relieved on account of ill health. 

The secretary announced that the Cole prise 
fund had been augmented to more than one 
thousand dollars. The following committee was 
appointed to set the first prize problem and 
arrange the conditions of award: Professors 
H. S. White (chairman), H. F. Blichfeldt, L. 
E. Dickson, T. S, Fiske and W. F. Osgood. 
The first award may be as early as the annual 
meeting of 1927. 

The following papers were read before the 
society at this meeting: 

The resemblance between the ordinate of the 
periodogram and the correlation coefficient : W. L. 
Crum. 

Birational transformations simplifying singu- 
larities of algebraic curves; G. A. Bliss. 

Curvatures and the top : O. D. Kellogg. 

Simplified proof of I'Bospital's theorem on in- 
determinate forms: E. V. Huntington. 

Tables of Lagrangean coefficients , for interpo- 
lating without differences: E. V, Huntington. 

A remarkable class of entire functions: J. I. 
Hutchinson. 

On Newton's formulas for the sums of the 
powers of the roots of an algebraic equation: C. 
N. Haskins. 

Invariants of the transformation of a differen- 
tial form by analytic transformations. Prelimin- 
ary report: O. E. Glenn. 

Mutual induction of two square coils : T. H. 
Gronwall. 

On Dirichlet's scries with complex exponents: 
E. Hille. 

Normal congruences and quadruply infinite 
families of curves in space . Second paper: J. 
Douglas. 

Determination of all families of oo 4 curves in 
space in which the sum of the angles of every 
triangle is two right angles : J. Douglas. 

On the complete independence of the functional 
equations of involution: C. C. MaoDujtkk. 

The Dirichlet problem for the sphere and its 
generalisation; necessary and sufficient condi- 
tions: G. C. Evans and H. E. Brat. 

Integro-differentiaX invariants of one-parameter 
groups of Volt err a transformations . Preliminary 
report: A. Michal. 


A generalisation of the Dirichlet problem: N. 
Wiener. 

A new type of summability: N. Wiener. 

On the location of the roots of Lamp's polyno- 
mials; J. L. Walsh. 

Bods of constant or variable ciroular oross sec- 
tion: C. A. Garabedlan. 

A pendulum of varying length: F. H. Sajtord. 
Note on a certain type of ruled surface: W. 0. 
Graustein. 

On certain difference equations: N, E. Nfia* 
LUND. 

Orthogonal systems of hyper surf aces in a Bie - 
mann apace ; L. P. Eisenhart. 

Symmetric tensors of the second order whose 
first convariant derivatives are zero: L. P. Eisen- 
hart, 

Geometry of curved space without coordinates: 

G. Y. Rainich. 

Normal congruences of curves in a Biemann 
space: H. Levy. 

Linear tensor equations: P. Franklin. 

A qualitative definition of the potential func- 
tions: P. Franklin. 

Biemann spaces conformal to Binstein spaces: 

H, W. Brinkman n. 

Binstein spaces mapped conformally on each 
other: H. W. Brinkmann. 

Surfaces with orthogonal loci of the centers of 
geodesic curvature of an orthogonal system: M, 
C. Foster. 

Trajectory surfaces: J. Lipka. 

Geometric interpretation of the second differen- 
tial parameter: J. Lipka. 

Formulas for the greatest and the least variate 
under general laws of frequency or error: E. L. 
Dodd. 

Singularities that may be added to those of 
curves of given order: T, R. Hollcroft. 

On the quadratic ternary partial differential 
equations admitting Lie groups of orders 4 and 
5: 8. D. Zeldin. 

On the approximate solution in integers of a 
set of m linear non-homo geneous equations in 
n > m unknowns , and the final form of Kroneclc- 
er's theorem : H. F, Blichfeldt. 

Homogeneous first integrals of the geometry of 
paths: O. Veblrn and T. Y. Thomas. 

Iso thermal surfaces with spherical Hues of cur- 
vature in one system: T. H. Gronwall. 

Extension of Tchebychef 's statistical theorem: 
T. H. Gronwall. 

The summer meeting of the society will be 
held at Vassar College, Poughkeepsie, Septem- 

W 6 ' 8, R. G. D. Riohasmok 

Secretary 
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ONE HUNDRED AND FIFTY YEARS 
OF MUSEUM HISTORY 1 

We have come together here to celebrate a 
dual anniversary — the anniversary of the found- 
ing of the Charleston Museum and the anni- 
versary of the inception of the museum idea in 
the New World. That this idea has been a 
fruitful one is evidenced by the long roster of 
museums represented in this national associa- 
tion. It would be inappropriate for us to meet 
this year in any less historic place than Charles- 
ton. 

In behalf of the American Association of 
Museums it is my duty and my privilege to pay 
homage to the broad vision of the founders of 
The Charleston Museum, to honor the city of 
Charleston for its steadfast preservation and 
nurture of the institution through the vicissi- 
tudes of a hundred and fifty years, and to con- 
gratulate the present generation of Charles- 
tonians upon the youthful vigor of their ven- 
erable museum. 

In behalf of the Charleston Museum it is 
but fitting that some of the more significant 
features of its history should be reviewed on 
its sesquicentennial anniversary. 

The museum was founded in 1773 by the 
Charles-Town Library Society, to which belongs 
the credit of conceiving the museum idea, or at 
least of first giving it formal expression. This 
was done in a document so thoroughly worthy 
of the movement it initiated that I shall read it 
in full : 

THE LIBRARY SOCIETY OF CHARLES -TOWN 2 

Taking into their consideration the many ad* 
vantages and great credit that would result to 
this Province from a full and accurate Natural 

1 Address delivered at the anniversary session 
of the American Association of Museums, in its 
eighteenth annual meeting, held at Charleston, 8. 
0„ April 4, 1923. 

2 South Carolina Gazette (Powell’s) of March 
22 and April 5 and 12, 1773. South Carolina 
Gazette and Country Journal of March 30 and 
April 6, 1773. 




678 


SCIENCE 


[Vol. LVII No. I486 


History of the same, and being desirous to pro* 
mote so useful a design, have appointed a com- 
mittee of their number to collect and prepare 
materials for that purpose. 

That this may be done in the most complete 
and extensive manner, they do now invite every 
gentleman who wishes well to the undertaking, es- 
pecially those who reside in the country, to co- 
operate with them in the advancement of this 
plan. . . . For this purpose, the Society would 
request such gentlemen to procure and send to 
them all the natural productions, either animal, 
vegetable, or mineral, that can be had in their 
several bounds, with acco tints of the various soils, 
rivers, waters, springs, otc., and the most remarka- 
ble appearances of the different parts of the coun- 
try. 

Of the animal tribe they would wish to have 
every species, whether terrestrial or aquatic, viz., 
quadrupeds, birds, fishes, reptiles, insects, worms, 
etc., with the best accounts of their customs and 
natural habitudes. 

Of vegetables they will thankfully receive every 
kind, from the loftiest tree in the forest to the 
smallest plants of the fields. ... A complete 
specimen of any tree or plant will be two small 
branches of each, one having the flower in full 
blossom and the other the ripe fruit. ... At 
the same time the Society beg to bo furnished with 
the best accounts that can be given of the uses 
and virtues, oither in agriculture, commerce or 
medicine, of which such tree or plant is possessed 
— the soil in which it most commonly grows — the 
season in which it flowers and when it bears its 
fruit. 

They would be glad to be furnished also with 
specimens of all the various fossils, minerals and 
ores, the different soils, earths, clays, marles, 
stones, sands, shells, etc., the productions of this 
Province, with the best accounts of their several 
natures, qualities, situations and uses. 

The Society, in order that this design may bo 
carried into immediate execution, have fitted up a 
museum for the reception and preservation of 
specimens of these several natural productions and 
have appointed Charles Cotesworth Pinckney and 
Thomas Heyward, Jun., esquires, with Alexander 
Baron and Peter Fayssoux, physicians, in 
Charles- Town, to receive them, to whom all 
letters of intelligence, specimens, etc., are to be 
addressed. 

And they flatter themselves, that the evident 
utility of the plan will engage such a number of 
public spirited gentlemen to assist them that they 
will soon be able to make a considerable progress. 
. . . They will not only gratefully receive all 


such communications and apply them In the best 
manner they can for the above purposes, but the 
names of all such shall be recorded as promoters 
of and contributors to so useful a work. 

Any expense that may be incurred by forward- 
ing letters of intelligence, specimens, etc,, to town 
the Society will cheerfully repay. 

By order of the Committee, 

John Mueeat, 
Chairman , 

The purpose of a local museum could hardly 
be better expressed to-day and the importance 
of local collections needs to be stressed in all 
natural history museums. 

In 1814 the Literary and Philosophical So- 
ciety was incorporated in Charleston for the 
development of a greater museum. To this new 
body the Library Society, in 1815, generously 
transferred the museum, thus undoubtedly 
making possible a larger development than 
could have been expected of a subsidiary activ- 
ity of the library. 

In 1815 the state legislature and the city 
council “with a promptness and liberality which 
will forever redound to the credit,” 8 as the 
old record runs, made appropriations for the 
purchase of the extensive collections of Dr. 
Felix THerminier, who became the superin- 
tendent of the museum. This is the first record 
that I have found of the appropriation of money 
by a state legislature or a city council to any 
American museum. 

During the next ten years the museum grew 
rapidly and acquired an astonishing popularity. 
3n 1824 an editorial in the Courier says: “In 
these enlightened times, a public museum is as 
necessary an appendage to a city as a public 
newspaper or a public library.” 4 

In 1826 the museum was “open every day 
from 9 o'clock and brilliantly illuminated every 
evening.”*' 1 I think this period was one of the 
high spots in museum history. 

In 1827, however, a movement to erect a 
building having failed, the Literary and Phil- 
osophical Society deposited the Museum with 
the new Medical College of the State of South 

aSheeut, J. L. E. W., .Medical and Philosoph- 
ical Essays, Charleston, 1819. 

4 The Courier, November 23, 1824, 

0 The City Gaeette, most of the issues of 
January, 1826. An advt. 

4 
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Carolina, under whose auspices it was devel- 
oped for more than twenty years. 

In 1850 the American Association for the 
Advancement of Science held its third meeting: 
in Charleston, and at the session of March 16, 
Louis Agassiz suggested the desirability of es- 
tablishing a larger museum in Charleston about 
the nucleus of the museum of the Literary and 
Philosophical -Society. This is apparently 
Agassiz’s first effort in museum development 
and is particularly interesting a prelude to 
his great work for the Museum of Compara- 
tive Zoology at Cambridge. 

Interest developed rapidly and at a meeting 
of the board of -trustees of the College of 
Charleston on March 28 (almost exactly the 
seventy-seventh anniversary of the founding of 
the museum) a proposal was favorably received 
looking to the use of rooms in the College of 
Charleston for the museum. This plan was 
formally approved by the trustees on July 15, 
1850, and was communicated to the city coun- 
cil for endorsement, since the city was expected 
to defray the maintenance of the museum. The 
minutes of city council were destroyed during 
the Civil War, but the communication of the 
trustees of the college fortunately was printed 
in the Charleston Courier of July 19, 1850, and 
contains the following indications of the plans 
for the museum: 

The yearly regular expenses therefore may be es- 
timated at about fifteen hundred dollars and it is 
believed that at present that amount can not be 
raised by private subscription and, under existing 
circumstances, could only be permanently pro- 
vided by an annual appropriation by the city. It 
is confidently believed that such an appropriation 
would be amply compensated by the advantages 
which a well regulated and well sustained museum 
would bring to the city. It would aid greatly in 
exciting and rewarding a spirit of research and 
accurate inquiry among all our students of nat- 
ural history. It would furnish us with new and 
accurate information of the changes which have 
taken place in the different accessible strata of 
our state and of the inhabitants in all depart- 
ments of nature, by which these strata have been 
successfully occupied. It would assist the agri- 
culturalist in studying the nature of his soil and 
suggest the means of stimulating its fertility. 

It would bring uS into direct relations with the 
distinguished naturalists of this country and of 
Europe and be a point of attraction to them under 


favorable auspices and, maintained with that zeal 
and ability which it would surely deserve, it would 
be an ornament and an honor to the city and to 
the state. 

The application of the trustees was favor- 
ably received by city council and on August 
28, 1850, an “Ordinance to provide for the ap- 
pointment of a curator for the museum of the 
College of Charleston”® was duly ratified. 

The City of Charleston was thus the first 
municipality in America to enter into a perma- 
nent supporting relation to a museum. It has 
faithfully maintained that relation to the pres- 
ent time. Charleston's example has been widely 
followed by other cities, notably New York, 
and the principle is now recognized as an ex- 
emplary one. 

Surviving the war between the states, the 
museum continued to grow through the devo- 
tion of its curators. It was, however, too mueb 
an adjunct of the college to fill the rapidly 
growing functions of a public museum in the 
early years of the present century. 

The city council responded to a new program 
for the museum with a generosity and appre- 
ciation in keeping with its tradition, in- 
creased its appropriations, and in 1907 provided 
the present building. 

In March, 1915, the Charleston Museum was 
incorporated in the one hundred forty-second 
year of its age. The city reaffirmed its part- 
nership. The work of the museum was ex- 
panded and the interest of the people broad- 
ened and deepened. In 1919 Mr. William M. 
Bird, a trustee, bequeathed the nucleus of an 
endowment and the County of Charleston be- 
came a new partner, levying a one-quarter 
mill tax for the benefit of the museum. 

The history of America's first museum is 
filled with originality, perseverance, vigor and 
high promise. The museum holds a conspicu- 
ous place in the Hfe of Charleston. Under the 
able leadership of the director its attendance in 
1922 was over 50,090. In a city of only 35,000 
white population this is a record probably 
never before equalled. 

Parallel with this development of the 
Charleston Museum there is a complex history 
of museums in other parts of the United States. 
We may appropriately sketch the outline of 

®Tbe Courier, August 31, 1850. 
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this broader movement as a background for the 
vision that must fill our minds of the future of 
museums. 

I have referred to the Charleston Museum as 
the first expression of the museum idea. It 
does not seem probable that it was the pattern 
of the museums which sprang up in other 
parts of the country. Eather, we must con- 
ceive of the idea as developing more or leas 
independently and under somewhat different 
auspices in Widely scattered places. The sec- 
ond American museum was the Peale Museum 
of Philadelphia. Since this had but a brief 
history we need not dwell upon it. The sec- 
ond oldest museum in existence is the East 
India Marine Society Museum, now a part of 
the Peabody Museum at Salem, Massachu- 
setts. This was founded in 1799 as a repository 
for the curiosities gathered by ship captains of 
Salem from distant parts of the world. 

The first half of the Nineteenth Century gave 
rise to a number of museums in connection with 
both learned societies and colleges. Among 
those may be mentioned the Pennsylvania 
Academy of Pine Art (1805), Bowdoin Col- 
lege Art Museum (1811), Academy of Nat- 
ural Sciences of Philadelphia (1812), Alle- 
gheny College Museum (1820), Boston So- 
ciety of Natural History (1830), Wesleyan 
College Museum (1831), and the Portland 
Society of Natural History (1848). The be- 
ginning of the National Museum in 1846 
marks the culmination in the museum devel- 
opment of the period. 

The founding of science museums by col- 
leges and learned societies was a natural 
expression of the interest of the time in de- 
scriptive natural history. The displacemeflt 
of that interest by the biology* of the suc- 
ceeding half-century, with its emphasis upon 
laboratory study of morphology and em- 
bryology, is the fundamental reason for the 
large number of neglected and inactive col- 
lege museums to-day. It is essential that 
we recognize that these museums filled a vital 
place in the life of their time. Their de- 
terioration was the result of fundamentally 
changed conditions. They are largely re- 
sponsible for the widespread popular concept 
of museums as static and somewhat dreary 
things. One of the tasks in which we are 
mowing progress is that of changing this 
concept in the minds of the people. 
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The greatest and most active museums of 
America to-day, with few exceptions, have 
originated within the past fifty years and 
have had their phenomenal development with- 
in twenty-five years. A few examples may 
be given: American Museum of Natural His- 
tory (1869); Metropolitan Museum of Art 
(1870) ; Museum of Fine Arts, Boston, (1870) ; 
New York State Museum (1870) ; Pennsylvania 
Museum (1876); Art Institute of Chicago 
(1879) ; Milwaukee Public Museums (1882) ; 
Brooklyn Institute of Arts and Sciences 
(1889) ; Field Museum of Natural History 
(1894); Worcester Art Museum (1896); John 
Herron Art Institute (1896) ; Carnegie Insti- 
tute Museums (1896). Most of these museums 
are of a new type, being founded and sup- 
ported either by private endowments or by 
municipal or state funds. There is a marked 
decrease in the number of new museums found- 
ed by colleges or by technical societies and 
museums are henceforth significant as public 
institutions. 

The conception of museums as store-houses 
and research organizations, of interest prin- 
cipally to specialists, has been broadened to 
give equal importance to the interpretation of 
their subject matter to the public. This is the 
most significant advance in museum purposes 
and methods during the whole hundred and 
fifty years of museum history. It is making 
museums popular universities in & field of ap- 
parently endless possibilities. 

8U1C1CARY 

The Charleston Museum was the first mu- 
seum in America. It was the first to take many 
of the most significant steps in the evolution 
of the museum idea. The same idea germinated, 
more or less independently, and expressed itself 
in somewhat different ways in other places. 
Four sources of support have been widely 
used: (1) learned societies; (2) schools, col- 
leges and universities; (3) private endowments; 
(4) municipal, state or national funds. The 
first of these leads to museums of high tech- 
nical value but not to the broader museum 
functions. The second is responsible for the 
largest number of existing museums, but this 
group functioned most fully during the Nine- 
teenth Century and is to-day in a period of 
decline or eclipse. The third is the foundation 
of some of the largest and most influential 
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modem museums, but does not enlist the full 
support of the people if the endowment is 
drawn from a single individual. The fourth is 
a reasonably satisfactory source, but subject to 
the usual weaknesses of government activities. 
The most successful foundation for the modern 
museum, broadly speaking, seems to be the 
combination of private endowments from many 
sources for the creation of the museum -and 
municipal support for its operating expenses — 
the Charleston plan. 

About fifty per cent, of American museums 
are devoted exclusively, or chiefly, to natural 
history; about twenty-five per cent, to history, 
and about ten per cent, to art. Approximately 
thirty-eight per cent, of these museums derive 
their financial support. from schools, colleges 
and universities; thirty-five per cent from so- 
cieties or associations; fifteen per cent, from 
city governments; seven per cent, from private 
individuals or endowments exclusively; four 
per cent, from state government, and one per 
cent, from the national government. 

These statistics do not indioate the relative 
importance at the present time of the subjects 
treated by museums, or the importance attached 
to museums by the various organizations that 
support them. It is not those museums that 
reflect past conditions, but those that hold 
promise of future service that are most signif- 
icant. The half century in which we live may 
be confidently expected to see the expansion of 
the museum ideas that germinated during the 
second half of the Nineteenth Century. It 
should be our goal and our determination to 
secure recognition of the sentiment 

expressed ninety-mine years ago in the editorial 
in the Charleston Courier, previously quoted: 
“A public museum is as necessary an append- 
age to a city as a public newspaper or a pub- 
lic library." 

Paul M. Rea 

Cleveland Museum or Natural History 

FIELD EXPLORATIONS OF THE 
AMERICAN MUSEUM DURING 
THE YEAR 1922 

The American Museum of Natural History, 
deeply concerned with the rapid disappearance 
of the natural fife and beauty of the world, 
among both the native races of men and the 


m a mm als of land and sea, is pushing explora- 
tion very hard at the present time, especially 
in Africa, Australia, southern and northern 
Asia and Polynesia. In the fifty-fourth annual 
report, issued May first, there is set forth a 
statement and summary of the scientific achieve- 
ments and expenditures of the museum during 
the year 1922 which is recast in condensed form 
for the readers of Science. 

These expeditions of 1922 represent an ex- 
penditure of more than a half million dollars 
for purely scientific work and about a half 
million for the extension of the results to edu- 
cational institutions of the city and country; 
they represent 194,475 miles of travel during 
the single year; above all, they represent de- 
votion and self-sacrifice in the interests of the 
museum on the part of the explorers and col- 
lectors which are beyond alt praise. The 
work was made possible through extreme gen- 
erosity on the part of members and friends of 
the museum, who in some instances financed the 
entire cost of an expedition and in others sup- 
plemented the funds of the museum which are 
devoted to this work. 

The Third Asiatic Expedition, now in its 
third year, started in the spring of 1921 under 
the leadership of Roy Chapman Andrews, and 
results obtained thus far have exceeded expecta- 
tions. In April of 1922 the expedition left 
Kalgan for Mongolia to continue work in 
zoology, geology, paleontology and geography 
as far as Urga, westward to the eastern exten- 
sion of the Altai and Tian Shan Mountains 
and south to the frontier of Chinese Turkestan, 
a region including the most arid section of the 
Gobi Desert and rolling meadow-lands and foot- 
hills at the base of high mountains, some of 
which are covered with perpetual snow. On 
the way to Urga, about 260 miles northwest of 
Kalgan, fossil remains comparable to fossils 
found in Wyoming were unearthed— an epoch- 
making discovery because it throws light on 
the migration of animal life from Europe to 
America via Asia. While the fossil hunters 
were studying these beds, leader Andrews and 
the zoological branch pushed on to Urga and 
completed arrangements for the journey West 
of Urga into the region which Was to occupy 
them for the summer. 

In India two parties are enthusiastically 
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making collections of great value for the mu- 
seum; in the historic fossil-bearing formation 
of the Siwalik Hills Baraum Brown, under 
great difficulties, has secured fossil material, 
including mastodon and elephant skulls, of 
such importance as to raise the museum col- 
lection to the third position in this respect in 
the world. In the southwest the big game 
animals are being hunted for the museum by 
Colonel J. C. Faunthorpe, an A. D. C. to 
King George and a resident commissioner at 
Lucknow, and Mr. Arthur S. Veroay, who are 
responsible for the Faunthorpe Indian Expedi- 
tion. The museum has provided a taxidermist, 
John Jonas, of Montana, and will defray the 
expense of transporting the material collected. 

Carl E. Akeley's fourth expedition to Africa, 
from which he returned in March of 1922, 
yielded five specimens of gorillas of the Kivu 
country, the largest weighing 360 pounds, 
which will be mounted in a habitat group for 
the African Hall. James L. Clark, with Ken- 
yon V. Painter, visited the Tanganyika country 
to procure material for a rhinoceros group, and 
R. T. Burge, of Los Angeles, is also expecting 
to collect for the museum on his present trip 
to Africa and India. 

Extensive exchanges with various museums 
in Australia are enriching the museum collec- 
tions through relations established by William 
K. Gregory during his visit to Australia. 
Among such material arc a collection of skulls 
of Australian aborigines, a cast of the skeleton 
of the marsupial elephant Diprotodon and a 
rare nectar-eating phalanger Tarsipes. The 
field collecting was continued by Harry C. 
Raven, who with the cordial cooperation of gov- 
ernment officials and museum and university 
men secured a representative collection of Aus- 
tralian mammals — kangaroos, wallabies, native 
bear, etc. Mr. Raven also collected mammals 
and marine birds in Tasmania.. 

During the year N. C. Nelson spent several 
months in western Europe studying prehistoric 
collections in the museums and in private hands 
and collecting material of the Paleolithic period. 
He also visited a number of new archeological 
sites in England, France and Belgium, making 
some excavations. Through previous journeys 
of Mr. Nelson, three journeys of President 
Osborn and one of Dr. McGregor, beginning 


in 1913, the museum has secured splendid col- 
lections of the archeology and prehistory of 
man in Europe, which will be displayed in the 
Hall of the Age of Man and the Hall of the 
Prehistory of Man. 

The museum is hunting in Wiirttemberg for 
the ancestors of the dinosaurs; in southern 
Wiirttemberg Dr. F. von Huene is excavating 
for fossils at Trossingen and his results will be 
shared jointly by the Tubingen Museum and the 
American Museum. 

Through field work conducted in the Azores 
and the Cape Verde Islands by Jos6 G. Correia 
the museum bird collections are enriched by 
several hundred specimens, particularly marine 
birds, including petrels, boobies, tropic birds 
and some of the rare insular species of land 
birds. The bird collections also continue to 
benefit by the Whitney South Sea Expedition 
in Polynesia, under the leadership of Rollo H. 
Beck. In the two years that the expedition has 
been in the field 3,851 specimens have been col- 
lected, nearly all new to the museum collections 
and many new to science, with 562 photographs 
and extensive field notes. 

Southern Alaska was visited by P. E. God- 
dard, accompanied by Lieutenant G. T. Em- 
mons and Dr. C. F. Newoombe of Victoria, B. 
C., for the purpose of collecting Indian totem 
poles and wood carvings for the Jesup Hall 
and for obtaining first-hand information for a 
handbook on the tribes of that region. A num- 
ber of interesting specimens were secured. 

South America contributed largely during 
the year to the museum collections and infor- 
mation. Herbert Lang made an extensive Study 
of the fauna of British Guiana and later went 
up the M&zaruni River as far inland as Mount 
Roraima, making comparisons between the 
South American forests and savannahs and 
those of Africa, which he had previously 
studied. G. H. H. Tate and Herbert E. Wick- 
enheiser collected mammals in Ecuador, where 
also Messrs. Chapman, Cherrie and O'Connell 
made a successful reconnaissance of the eoast 
and mountains, collecting several species new 
to science add about a dozen hot hitherto re- 
corded from this locality. About six hundred 
specimens were collected and arrangements 
were made with native collectors to secure other 
birds from little-known parts of eastern Ecua- 



June 15, 1928] 


8CIBNCE 


683 


dor. The biological survey of Amazonian 
waters was continued by Harry Watkins in 
Peru, while Ernest Holt collected birds in the 
mountains of eastern Brazil. 

G. K. Noble spent three months in Santo 
Domingo collecting reptiles and amphibians 
and studying their life histories. He secured 
several thousand specimens, including nine new 
species. He observed the life histories of many 
species and procured specimens and material 
for habitat groups of the largest tree frog in 
the world and the largest lizard in the Ameri- 
cas. 

Within the United States geological studies 
were carried on by E. O. Hovey in Colorado, 
California and Oregon; by C. A. Reeds in 
New York state; and by E. A. Foyles in the 
Lake Champlain region. A reconnaissance trip 
during the summer was conducted through 
northwestern Nebraska southward to Pawnee 
Buttes by W. D. Matthew and Childs Frick, 
who observed chiefly the stratigraphy of these 
formations and secured a few specimens of rare 
fossil animals. A valuable collection of fossil 
mammals was secured by Albert Thomson near 
Agate, Nebraska; Messrs. Olsen and Miller 
collected fossils in the Bridger formation of 
Wyoming; Messrs. Mook and Kaisen worked in 
the Cretaceous of New Mexico, from which they 
obtained a new type of Horned Dinosaur dis- 
covered by Charles H. Sternberg. Valuable 
exchanges were arranged with the Colorado 
Museum of Natural History, and through the 
visit of Charles Lang to the museum of the 
University of California material to complete a 
mounted skeleton of the Giant Ground Sloth 
Mylodon from the Rancho La Brea deposits 
was secured. 

Roy W. Miner, in cooperation with 
Frank J, Myers, continued his field studies 
in southern New Jersey in eonneetion with the 
new Rotifer group, which will show the animals 
and plants of a half-inch portion of pond 
bottom magnified to an area five feet square. 
F. E. Lutz spent the summer near Boulder, 
Colorado, continuing the field work which he 
has been doing in connection with the wild 
bees of Colorado and carrying on investigations 
as chairman of the National Research Council 
committee on the biological relations between 
Rowers and insects. Seven species, two new to 


science, were added to the list of about eight 
hundred different kinds of wild bees in Col- 
orado. Through the generous cooperation of 
B. Preston Clark, Frank E. Watson collected 
about 11,000 specimens of insects, lower in- 
vertebrates, fishes and reptiles in Haiti and 
also enriched the museum exhibition and study 
series of insects by field work near New York 
City. 

Work on the anthropology of the South- 
west, which was commenced in 1909, was con- 
tinued by Earl H. Morris, especially in Aztec, 
New Mexico. This work has followed explora- 
tion of the Pueblo Bonito through the gift of 
Mr. Frederick E. Hyde and Mr. B. T. B. 
Hyde, the results of which were published in 
1920 in the volume on the Pueblo Bonito and 
furnish important data for comparative study 
of these cultures. This work has yielded results 
of great interest and the ruins have proved in 
many ways the most complete record of the 
past history of this region. It was early de- 
cided not to destroy these ruins but to preserve 
them and the excavation was carried on with 
utmost care, preservation proceeding step by 
step with the digging. As a result, the museum 
was able to present this monument of Aztec to 
the United States, in the name of Archer M. 
Huntington. Clark Wissler examined some 
archeological sites in New York State along the 
Hudson, where evidences of prehistoric occu- 
pation were discovered and some curious stone 
works uncovered. Arrangements have been 
made for more extensive excavation. Earl H. 
Morris, accompanied by Charles L. Bernheimer, 
explored part of southern Utah, located a num- 
ber of heretofore unknown prehistoric ruins 
there which will be thoroughly examined in the 
near future and made a general reconnaissance 
of the Navajo Mountain region of New Mexico. 

Henby Fairfield Osborn 
American Museum of Natural History 

May 29, 1928 


THE EDWARD K. DUNHAM LEC- 
TURESHIP FOR THE PROMO- 
TION OF MEDICAL SCIENCE 

Edward Kellogg Dunham died on April 15 , 
1922. He was a pathologist and bacteriologist 
whose training, as subsequent events were to 
show, was much in advance of his period. 
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Profiting in an unusual degree from his un- 
dergraduate studies at the School of Mines of 
Columbia University, he carried with him, first 
to the Harvard Medical School and later into 
his teaching and research, a proficiency in the 
fundamental sciences of mathematics, chemistry 
and physics possessed by few of his contem- 
poraries. 

The Edward K. Dunham lectureship has been 
established at Harvard University by his wife, 
Mary Dows Dunham, through a gift of $50,000 
in conformity with the following provisions : 

It would be my hope, that in addition to other 
useful purposes, this Foundation would serve to 
bind closer the bonds of fellowship and under- 
standing between students and investigators in 
this and foreign countries. 

The lecturers chosen under this Foundation 
should be eminent investigators and teachers in 
one of the branches of the medical sciences, or of 
the basic sciences which contribute towards the 
advance of medical science in the broadest sense. 

While I assume that the lecturers may be ex- 
pected to be drawn chiefly from among the lead- 
ers of foreign medical research, it is my desire 
that the lectureship be open also to persons 
eminent in their respective subjects residing with- 
in the United States. 

The selection of the lecturers shall be deter- 
mined by a suitable committee of the Harvard 
Medical School, of which the Dean of the Med- 
ical School is a member, the other members being 
chosen from departments of pathology, physiol- 
ogy, bacteriology, biochemistry and medicine, or 
their future equivalents. 

The lectures shall be given annually. The in- 
come of the fund is to be used in defraying the 
expenses of the lecturer and for an honorarium 
for the lectures. 

In the event of the lectures given under the 
Foundation being published, it is my wish that 
they carry a suitable inscription indicating that 
they were delivered under the Edward K. Dun- 
ham lectureship of Harvard University. 

The lectures are to be free and open to the 
faculty and students of the Harvard Medical 
School and College, and all other interested pro* 
fessional persons who may profit by them. 

Of Dr. Dunham himself it may be said that 
the basic training which he enjoyed determined 
in a large measure the nature of his profounder 
interests and the character of hie individual 
pursuits in pathology and bacteriology, sub- 
jects which he elected as his life’s work. 


The first fruits almost of his unusual prepa- 
ration ip chemistry came while he was still 
studying bacteriology in Koch’s laboratory in 
Berlin, where he discovered the well-known 
“Cholera-red” reaction which has played and 
still plays a large and important part, not only 
in the identification of bacterial types, but also 
in the determination of their metabolic activi- 
ties. It is again to be detected in his studies of 
the lipoids occurring in glandular organs, which 
he pursued actively for several years and at a 
period when their fundamental significance had 
not yet come to be appreciated. 

While Dr. Dunham was a persistent student 
and investigator, he was not a prolific writer. 
This is a circumstance much to be regretted be- 
cause it tended too much to limit the knowledge 
of his work and his pregnant points of view 
which he shared freely with his associates and 
intimate friends. It was he, for example, who 
discovered the spore-bearing propensity of the 
Bacillus aerogenes capsulatus or, as commonly 
called, the gas bacillus of Welch. This discov- 
ery revealed an important event in the life 
history of the bacillus and the large group of 
affiliated micro-organisms. But it did more 
than this, since it provided a new method of 
wide application. The discovery, moreover, 
was not accidental but arose out of a well- 
considered plan of study of the conditions — 
chemical and physical — surrounding the manner 
of growth, survival, etc., of the Welch bacillus. 
Likewise his studies of the meningococcus, un- 
dertaken while a member of the Board of 
Health Commission created during the epidemic 
of meningitis which prevailed severely during 
a decade beginning about 1904, had as their 
object not so much the identification of that 
micro-organism through its cultural character- 
istics as through its chemical effects. He de- 
termined the limits of its fermentative power 
over a wide range of carbohydrates mid thus 
was enabled to bring about its separation from 
certain other diplococci with which confusion 
easily occurs. 

This bias toward the more exact or mathe- 
matical, chemical and physical aspects of bac- 
teriology and pathology is evident in aU Dr. 
Dunham’s investigations and appeared con- 
stantly in his expressed opinions on scientific 
questions. Its possession enabled him easily 
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and in an altogther remarkable degree to turn 
from one kind of scientific pursuit to another 
and afforded him a versatility and a resource in 
experiment and in action which few enjoy. He 
became, through this circumstance and by vir- 
tue of an unfailing and exceptionally sympa- 
thetic nature and manner, a dispenser of 
knowledge and help to an ever-widening circle 
of scientific workers who drew freely on his 
rare stores of information and wisdom. 

The great war engaged profoundly his emo- 
tions and his scientific faculties. He at onoe 
threw himself into those activities in which he 
was qualified to render service. No duty, no 
demand to aid was too severe for him to un- 
dertake with the full extent of his powers. His 
services on the “Empyema Commission,” 
created by the Surgeon-General, and of which 
he was made chairman, were numerous and in- 
valuable. No one could have devoted himself 
more unsparingly, more unselfishly and more 
skillfully to the unravelling of the intricate 
problems which arose or brought to their con- 
sideration so many and varied scientific re- 
sources. He approached the problem as path- 
ologist, bacteriologist and chemist and later and 
in due course of events, as would the surgeon 
and therapeutist as well. This great undertak- 
ing, ramifying as it did along almost endless 
lines of causation, prevention, treatment, im- 
mediate and end results, claimed his last days 
and too often his last nights also, and preoc- 
cupied and absorbed him to an extreme degree. 
Fortunately, the manuscript covering this study 
has been brought almost to conclusion. That 
its publication will reflect credit on his efforts 
and honor on American medicine is the convic- 
tion of all who knew the nature and the extent 
of Dr. Dunham’s labors. 

Dr* Dunham was for many years professor 
of pathology in the Bellevue and University 
Medical College of New York City* On relin- 
quishing this connection, a few years before his 
death, he became emeritus professor* continuing 
active by giving occasional lectures and in 
divers ways promoting the work of the 
college. 
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SCIENTIFIC EVENTS 

MEMORIAL TO SHACKLETON 

The following statement has been made pub- 
lic in England: 

At a meeting held at the Mansion House on 
May 8 a committee was constituted with the ob- 
ject of promoting a national memorial to Sir 
Ernest Shackle ton. 

The voyages which he planned in the Nimrod, 
the Endurance and the Quest covered almost 
every side of Antarctic exploration. The history 
of the first two expeditions is the story, on the 
one hand, of originality and resourcefulness car- 
rying him far beyond his predecessors, and on 
the other, of apparent failure triumphantly re- 
trieved. In spite of the colossal risks undertaken, 
and the disasters faced and overcome, every man 
who sailed under Shackleton ’s direct command 
on either of these expeditions to the Antarctic 
was brought safely back; and bad Shackleton 
lived to carry out the program of the Quest a 
new chapter in the history of the exploration of 
the Southern Seas might well have been the 
result. 

We feel strongly that, in the case of one who 
displayed such brilliant qualities of courage and 
leadership, it is a national duty that bis memory 
should be perpetuated by some suitable memo- 
rial of a permanent nature, so that his example 
should be forever an incentive to the youth 
of the Empire. 

For this objeet we anticipate wide sympathy 
and support; but there is another basis for our 
appeal. It is known that Sir Ernest Shackleton 
was a successful lecturer, and that he received 
large sums for film rights and for his books, but 
the money he obtained from these sources was 
never sufficient to meet the obligations he had 
himself incurred in endeavoring to complete the 
finance of his various expeditions. The Endur- 
ance expedition, though providing probably the 
greatest feat of successful leadership in the his- 
tory of exploration, left Shackleton heavily in 
debt at a time when his sole thought, directly 
he returned, was to participate in the Great War. 

The second object, therefore, for which we ap- 
peal for funds is to provide for the education of 
his children, and to take his place in supporting 
his mother. The balance that remains, after 
meeting these two obligations, will be devoted 
to the encouragement of exploration. 

Checks for donations may be made payable to 
the National Provincial and Union Bank of Eng- 
land, Limited^ for credit of “Shackleton Memo- 
rial Fund/’ and may be paid into any branch of 
that bank, or may be seat direct to the honorary 
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treasurer, Mr. Howard Button, C.B.E., Messrs. 
Chantrcy, Button, and Co., 61-62, Lincoln's Inn- 
fields, London, W.C.2. 


Yours truly, 


Cureon or Kedleston 
Intern airn 
Edward C. Moore, 
Lord Mayor 
F. Becker 

Philip L. Brockle- 
hurst 

Martin Conway 
Robert Donald 

E. B. G. B. Evans 
Rupert Gwtnne 
Alfred Hutchison 

F. C. Learmonth 

G. 8. Ltsaoht 
Oharlrs Maynard 
Hugh Bobert Mill 
Ralph Richardson 
London, May 24, 1923 


John Q. Rowett 
Charles Sarolea 
,T. Scott Keltie 
A. E. Shipley 
George Smith 
Janet Btancomb- 
WlLLS 

Frank Wild 
A. F. Yarrow 
Howard Button, 

Hon. Treasurer. 
Kenneth M. Chance, 
Hon. Sec. 

J. M. Wordix, 

Hon. Sec. 
Ronaldshay, 

President 


THE BEQUESTS OF DR. LUDWIG MOND 1 
By the death of Mrs. Mond, widow of Dr. 
Ludwig Mond, which occurred on May 16, the 
Royal Society becomes the beneficiary, under 
Dr. Mond's will, of a considerable sum of money 
in furtherance of scientific objects. Dr. Mond, 
as is well known, was a distinguished chemical 
technologist. He worked under Kolbe at Mar- 
burg, later under Bunsen at Heidelberg, finally 
becoming domiciled in England, where he se- 
cured the friendship of the leaders of British 
science, as also of many persons in literary and 
artistic circles. He was elected a fellow of the 
Royal Society in 1891, and died in 1909. The 
provisions of his will relating to gifts to science 
provided for the payment to the Royal Society, 
free of duty, of 50,0001, the income to be em- 
ployed in the endowment of research in natural 
science, more particularly, but not exclusively, 
in chemistry and physics, by means of Rewards 
for new discoveries and pecuniary assistance 
(including scholarships) to those pursuing sci- 
entific investigations, and in supplying appara- 
tus and appliances for laboratories and obser- 
vatories and in such other manner as the Royal 
Society should decide to be best calculated to 
promote scientific research. There was also a 
proviso that the Royal Society's council might 
allocate amounts for the publication and circula- 
tion of reports and papers communicated and 
i From Nature. 


assist the preparation and publication of cata- 
logs and indexes of scientific literature wldeh 
the society might have engaged in or might 
undertake in the future. To the University of 
Heidelberg a like sum was left, and for kindred 
purposes. Certain financial contingencies en- 
tailed that four years might elapse after Mrs. 
Mond's decease before these two bodies entered 
upon absolute ownership; notwithstanding, the 
legacies were to carry four per cent interest 
per annum until paid up. It may be recalled 
that at the Royal Society's anniversary meeting 
of 1910 the then president referred to Dr, 
Mond in the following terms : 

The Royal Society has good cause to cherish 
his memory as that of a genial fellow, who took 
an active interest in its affairs, affording it at 
all times the benefit of his business experience, 
and ever ready to aid financially any of its en- 
terprises which seemed to him to stand in need 
of assistance. By his will also he has left a mu- 
nificent benefaction whereby the society will ul- 
timately be enriched. 

ZOOLOGICAL LECTURES AT THE UNIVER- 
SITY OF MICHIGAN 

A series of zoological lectures was arranged 
for the second semester at the University of 
Michigan. The primary purpose of the series 
was to provide, for advanced students of zool- 
ogy, an outlook on the whole field that could not 
be gained in any other way. To this end the 
speakers were invited to discuss in a semi-tech- 
nical fashion the large aspects of biology in 
which they were most directly interested. The 
lectures proved admirably fitted for this pur- 
pose and were well attended by students and 
members of the faculty representing not only 
the other sciences but the humanities as well. 
The list of lectures and their topics follows : 

Geological history of the mammals : W. D. Mat- 
thew. 

The blood as a physico-chemical system: L. J. 
Henderson. 

Adaptations of insects ; economic aspects of en- 
tomology: L. O. Howard. 

Modifications of developmental rate and the 
structural response: O. R. Stookard. 

The oestrous cycle as a means of analysing 
structural change : O. R. Stookard. 

Home of <Ae recent work on mutants in dro- 
sophila; Development and the partietdate theory 
of inheritance: T. H. Morgan. 
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, OwWtw problems in the protozoa; Crossing- 
over: H. 8. Jknnm. 

Experimental study of longevity, I. Envi- 
ronmental factors, lh Inheritance: Raymond 
Pearl. 

The neuromotor system of protozoa; The life 
cycle of protozoa with reference to certain funda- 
mental aspects of evolution: 0. A. Kofoid. 

The genetic foundation and the balanced char- 
acter of sex; The limits of action of sex hor- 
mones: f\ R. LILLIE, 

The chromosomes in relation to the individual; 
The chromosomes in relation to the race: C. K. 
McClung. 

Physical and chemical characteristics of lake 
waters; The biology of lakes: Chancky Juday. 

Ae a secondary function, the series served to 
introduce important phases of biology to the 
general public. A special group of evening lec- 
tures, semi-popular in their nature, was ar- 
ranged. That these non -technical lectures ful- 
filled their purpose was evidenced by the inter- 
est aroused on every hand. The speakers and 
their subjects in this semi-popular scries were 
as follows : 

Dinosaurs: W. X). Matthew. 

The fitness of the environment: L. J. Hender- 
son. 

The warfare against insects: L. O. Howard. 

The origin of human types and the influence 
of internal secretions: C. R. Stockard. 

Gemtios and development: T. H. Morgan. 

Can we observe evolution in progress H. S. 
Jennings. 

The problem of population growth: Raymond 

Pearl. 

Amoeba and man: 0. A. Kofoid. 

The unity of life: C. E. McClung. 

The productivity of lakes: Chancky Juday. 

FIELD EXCURSION OF OHIO GEOLOGISTS 

The geological section of the Ohio Academy 
of Science held its annual field excursion on 
May 26, 26 and 27, in Muskingum County, Ohio. 
The party assembled at Newark at noon on the 
twenty-fifth and that afternoon was devoted 
largely to archeology as shown by earthworks 
near Newark and the great flint quarries on 
Flint Ridge. Dr. W. C. Mills, director of the 
Archeological and Historical Society of Ohio, 
was the guide for this part of the trip. 

The geological excursion proper was on the 
twenty-sixth and twenty-seventh and Mr. Wil- 
ber Stout, author of Bulletin 21, Geological 
Survey of Ohio, on the Geology of Muskingum 


County, was the guide during these two days. 
The rocks studied include the entire Pennsyl- 
vanian system and the basal fifty feet of the 
Permian and more than thirty of the named 
members of the Ohio geological column were 
me n. In addition certain Quaternary deposits 
used as molding sands were examined and some 
very intercstmg topography involving several 
erosion cycles was seen. 

Fifty people were present on the afternoon 
of May 25 and about thirty-five on the twenty- 
sixth and twenty-seventh. The organizations 
represented include the Geological Survey of 
Ohio, the Soil Survey of Ohio, the Ohio State 
University, Western Reserve University, Den- 
ison University, Miami University, Antioch 
College, Muskingum College, the Dayton High 
School, the University of Michigan, the Univer- 
sity of West Virginia, The trip was made by 
automobiles and was under the management of 
Dr. J. Ernest Carman, Ohio State University, 
vice president for geology of the Ohio Academy 
of Science. 

THE PACIFIC DIVISION OF THE AMERICAN 
ASSOCIATION FOR THE ADVANCE- 
MENT OF SCIENCE 

Dr. E. P. Lewis, professor of physics in the 
University of California, has been elected pres- 
ident of the Pacific Division of the American 
Association for the Advancement of Science, 
vice Dr. E. C. Franklin, resigned, whose duties 
as president of the American Chemical Society 
precluded his serving at the Los Angeles meet- 
ing in September. President Lewis will pre- 
side at the Los Angeles meeting and deliver an 
address, the subject of which will be announced 
later. 

The general sessions at Los Angeles will open 
with a research conference on Monday, Septem- 
ber 17, during the luncheon hour, which will 
be prolonged to permit reports from the Riv- 
erside Citrus Experiment Station, the Seripps 
Institution for Biological Research, the Cali- 
fornia Institute of Technology and the Univer- 
sity of Southern California. General discussion 
will follow the presentation of reports. 

President Lewis's address will occur at a pub- 
lic reception to be held Monday evening, Sep- 
tember 17, in Bovard Auditorium, University 
of Southern California, 
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An interesting feature of the general sessions 
will be a symposium on eclipses and relativity, 
in which noted astronomers and physicists will 
participate. The preliminary announcement 
giving further details of the arrangements will 
be issued about June 15. 


SCIENTIFIC NOTES AND NEWS 

Du. George Chile, of the Western Re- 
serve University Medical School, was elected 
president of the American Surgical Association 
at the recent Cleveland meeting. 

Dr. Harvey W. Wiley, president of the 
United States Pharmacopeial Convention 1910- 
1920, has been elected an honorary member of 
the Pharmaceutical Society of Great Britain. 
This society, like the United States Pharmaco- 
peia! Convention, is charged with the duly of 
keeping the pharmacopeia up to date. 

Secretary of War Weeks has announced the 
award of the Distinguished Service Medal to 
C. H. MacDowell, for service as head of the 
chemical branch of the War Industries Board 
during the war. Mr. MacDowell is now presi- 
dent of the Armour Fertilizer Works, Chicago. 

We learn from Nature that Professor L. Cay- 
eux, Paris; Professor John M. Clarke, director 
of the New York State Museum; Professor H. 
Douvill6, Paris; and Professor Waldemar Lind- 
gren, Massachusetts Institute of Technology, 
have been elected foreign members of the Geo- 
logical Society, London. Among the foreign 
correspondents elected are Professor R. A. 
Daly, Harvard University; Professor J. F. 
Kemp, Columbia University; and Dr. F. E. 
Wright, Geophysical Laboratory of the Carne- 
gie Institution. 

Mb. A. F. Basset Hull has been elected 
president of the Linnean Society of New South 
Wales. J. P. Hill, professor of eoology and 
comparative anatomy in the University of Lon- 
don, and J. T. Wilson, professor of anatomy in 
the University of Cambridge, formerly profes- 
sor in the University of Sydney, have been 
elected honorary members of the society. 

Professor Frank S. Carey, of the University 
of Liverpool, retires at the end of the academic 
year after thirty-seven years' service as profes- 
sor of mathematics. 


At the annual meeting of the New Haven 
Branch of the American Society of Mechanical 
Engineers on May 21 tribute was paid to Pro- 
fessor L. P. Breckenridge, of Yale University, 
who retires this year from active teaching, 
after forty years of service. Professor Breck- 
enridge addressed the meeting on “The past 
and future of engineering. 1 ' Fred J. Miller, 
past president of the American Society of Me- 
chanical Engineers, presented Professor Breck- 
enridge with an illuminated testimonial signed 
by all the members of the New Haven Branch. 
A binocular microscope, the gift of all the mem- 
bers of the mechanical-engineering department 
of Yale University, was pivsented to him at 
luncheon earlier in the day. 

Dr. Charles I. Robinson, chief chemist in 
the research laboratory of the Bayway refinery 
of the Standard Oil Company, at Elizabeth, N. 
J., retired on May 5, after thirty-seven years 
of continuous service and will receive an an- 
nuity. A dinner in his honor was given by his 
associates on May 9. 

After twenty-six years of service with the 
Solvay Process and Semet-Solvay Companies, 
Syracuse, New York, Alexis C. Houghton has 
resigned hie position as chief chemist, to enter 
the employ of the Bakelite Company, New 
York City, where he will have charge of the 
phenol plant. 

Mr. M. Aurousskau, petrologist at the geo- 
physical laboratory of the Carnegie Institution 
of Washington, resigned on May 15 to join the 
scientific staff of the American Geographical 
Society, New York City. 

Dr. L. O. Howard, chief of the Bureau of 
Entomology of the United States Department 
of Agriculture, is in Europe attending the meet- 
ing at Paris of the Eleventh International Con- 
gress of Agriculture, of which he has been 
elected a vice-president. 

Dr. P. I. Wold, professor of physics at 
Union College, has accepted an invitation from 
the Rockefeller Foundation to spend a year as 
visiting professor of physics in China on be- 
half of the China Medical Board. Dr. and Mrs. 
Wold will leave this country about the middle 
of July and will have their headquarters in 
Tientsin. 
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D». A. C. Spencer has been granted leave of 
absence for a month from the United States 
Geological Survey to do professional work in 
Cuba. 

Mr, K. C. Healp, geologist, of the United 
States Geological Survey, is on leave of ab- 
sence for several months to give a course of 
lectures on petroleum geology at the University 
of Chicago. 

Professor Madison Bentley, head of the de- 
partment of psychology at the University of 
Illinois, is lecturing upon psychology during 
the intersession of the summer session of the 
University of California. He is spending a 
year’s leave of absence from Illinois in research 
and writing at the University of California. 

Dr. Mortimer E. Cooley, dean of the Col- 
leges of Engineering and Architecture, Univer- 
sity of Michigan, and president of the Feder- 
ated American Engineering Societies, delivered 
the commencement address at the Armour In- 
stitute of Technology on May 31. His subject 
was “The responsibility of education.” On 
this occasion Dr. Cooley was given the honorary 
degree of Doctor of Science. 

John Lyle Harrington, president of the 
American Society of Mechanical Engineers, de- 
livered a series of five lectures at the University 
of Texas from May 21 to 24. Mr. Harrington’s 
subjects were: “The relation of the engineer to 
America’s further development,” “The part of 
the engineer in the advance of civilization,” 
“Movable bridges,” “The design of industrial 
plants” and “After graduation whatt” 

Dr. Charles Zbleny, of the University of 
IUniois, lectured at the University of Kentucky 
before the Kentucky Chapter of the Society of 
the Sigma Xi on May 25, on “Some phases of 
research on heredity.” 

At the annual meeting of the Institute of 
Physios held in the rooms of the Royal Society 
on May 30, Sir Joseph Thomson gave the pres- 
idential address. He has recently visited the 
United States and diseussed the position of in- 
dustrial research here in physics. 

Thi Huxley lecture at the University of Bir- 
mingham was delivered on June 7 by Sir Ar- 
thur Keith, whose subject was “The origin of 
the British people.” 
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Oxford University has authorised the pre- 
sentation of an address to the Universities of 
Paris and Strasbourg on the occasion of the 
celebration of the centenary of the birth of 
Louis Pasteur. 

A novel feature of the meeting of the Brit- 
ish Association at Liverpool, to be held from 
September 12 to 19, will be a scientific exhibi- 
tion at which there will be exhibits of appara- 
tus in connection with each section of the asso- 
ciation and others showing recent advances in 
applied science. 

After a visit to the Brooklyn Institute of 
Arts and Sciences on June 2 and seeing the need 
for extension by Mayor Hyl&n, it was voted at 
a meeting of the committee of the whole of the 
Board of Estimate of New York City to rec- 
ommend the appropriation of $1,050,000 for the 
construction of two wings to the buildings. The 
amount was $100,000 more than the institute 
had asked for. The committee also recom- 
mended, subject to the approval of Aldermanic 
President Murray Hulbert, who was not pres- 
ent, an appropriation of $86,000 for the con- 
struction of a third story on the city aquarium, 
the amount to include finishing the front of 
the structure and fireproofing the building. 

A letter from the State Epidemiological 
Institute in Warsaw, Poland, announces the es- 
tablishment of a new medical publication : 
Journal of Experimental Medicine, which will 
provide a medium for original publications for 
Polish scientific men, now completely lacking. 
One thousand subscribers are required, of which 
number only 240 are available at present. It 
is hoped that Polish physicians in this country 
and also libraries will subscribe or help in some 
suitable way. Those interested should forward 
their names and addresses to Dr. Casimir Funk, 
437 West 59th Street, New York City. Medi- 
cal publications who have Polish physicians 
among their subscribers are requested to insert 
this notice. 

The next meeting of the American Electro- 
chemical Society will be held in Dayton, Ohio, 
on September 27, 28 and 29, 1923. The plans 
for this meeting include : A symposium on elec- 
trochemistry of gaseous conduction, which is in 
charge of Dr. Duncan MacRae, research labora- 
tory, Westinghouse Lamp Company, Bloom- 
field, New Jersey; a symposium on recent 
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progress in dec trolytic refining, Chairman F. R. 
Fyne, United States Metals Refining Company, 
Carteret, New Jersey, An innovation at this 
meeting will consist of round table discussions 
on the following four subjects: “Electric fur- 
nace brass foundry practice,” “Organic elec- 
trochemistry,” “Chlorine,” “Electroplating.” 
Trips to local plants will be made. 

Dr. Edmund Oris Hovky, curator of the de- 
partment of geology and invertebrate paleon- 
tology in the American Museum of Natural 
History, will sail from Vancouver, B. C., on 
June 20, for Sydney, Australia, where he will 
attend the meetings of the second Pan-Pacific 
Scientific Conference as the representative of 
the museum. He will also represent the New 
York Academy of Sciences. The conference is 
to be held in Melbourne and Sydney from Aug- 
ust 13 to September 3. Dr. Hovey will visit 
various places of geological interest in Austra- 
lia and on his way back to America will make a 
tour of the most important geological localities 
in New Zealand. One purpose of the trip is to 
obtain information which will be of value in 
the construction of additional geological relief 
models at the museum. Another purpose is to 
establish exchange relations with the museums 
in New Zealand and to extend those now en- 
joyed with the museums of Australia. 

The aggregate receipts of the German -Aus- 
trian Fund (Graham Lusk, treasurer) amount- 
ed to $2660.26, subscribed to by eighty-eight 
American scientists in sums ranging from $6 to 
$450. The money was distributed among thirty- 
three German-Austrian medical laboratories 
which were designated by the donors in sums 
ranging between $25 to $300. The account has 
been closed and has been audited by Dr. Rufus 
Cole. The following letter is a typical re- 
sponse : “Please accept my most grateful thanks 
for your most generous gift. Almost daily I 
think with gratitude of the help which my de- 
partment has received from America. I am 
fully aware of the fact that, but for this help, 
it would have been impossible to continue our 
classes and scientific investigations.” 


UNIVERSITY AND EDUCATIONAL 
NOTES 

Announcement has been made of the mer- 
ger of the Moore School of Electrical Engineer- 


ing, provided for in the will of the late Alfred 
Fitler Moore, and the School of Electrical En- 
gineering of the University of Pennsylvania. The 
new school will be known as the Moore School 
of Electrical Engineering and will have the 
income from a fund of $1,500,000. 

Dr. William D. Cutter, for the past several 
years secretary of the New York State Board 
of Medical Examiners, has resigned to become 
dean of the New York Postgraduate Medical 
School and Hospital. 

The following promotions and appointments 
in the clinical staff of Stanford University 
School of Medicine, San Francisco, are an- 
nounced : Dr, William P. R. Clark, professor of 
medicine in charge of tuberculosis work ; Dr. 
Leo Eloesaer, clinical professor of surgery; Dr. 
Philip K. Gilman, clinical professor; Dr. John 
A. Bacher, professor of surgery in diseases of 
the ear, nose and throat; Dr, Harry L. Lang- 
neeker, professor of orthopedic surgery and in 
charge of physiotherapy; Dr. James A. Cut- 
ting, clinical professor of medicine to conduct 
classes in psychiatry. 

Assistant Professor Lloyd L. Smail, of the 
University of Washington, has been appointed 
to an assistant professorship of mathematics in 
the University of Oregon. 

Dr. Carl A. Murchison, professor of psy 
chology at Miami University, has been appoint- 
ed full professor of psychology at Clark Uni- 
versity. He will fill the vacancy caused by the 
resignation of Dr. Kimball Young. 

Professor Leonard Bairstow has been ap- 
pointed as from September first next to the 
Zaharoff chair of aviation tenable at the Im- 
perial College of Science and Technology, Lon- 
don. He has been head of the aeronautical de- 
partment of the National Physical Laboratory 
and since 1920 has been professor of aerody- 
namics at the Imperial College. 


DISCUSSION AND CORRESPOND- 
ENCE 

THE PENNSYLVANIAN OF NORTH CEN- 
TRAL TEXAS 

When I was at Lota, Chile, I found the fed- 
eral gendarmerie guarding the property of the 
Chilean Coal Company— an entirely private 



mm 


sGtocms 


m 


ecmoem — with the seal displayed by the guards 
at Potsdam before the all highest fled to Holland, 
and it was impossible to even look at the dumps 
without telegraphic permission from the direct- 
ors in far distant Valparaiso. I suppose the 
so-called manager would have fainted if per- 
mission had been asked to go in the mines, 

E. DeGolyer, in a recent number of Economic 
Geology, has made a plea for greater coopera- 
tion between economic and other geologists, 
which is both timely and well put. Companies 
employing economic geologists, which are to a 
large extent oil companies, have abundant 
means for securing the cooperation of most 
geologists, but the geologist, working upon some 
special problem, finds it well-nigh impossible 
to obtain needed information or paleontologie 
material from the companies, when such help 
would in no wise affect the company interests. 

I could, of course, enumerate several notable 
exceptions to this generalization and recognize 
fully the commercial necessity for holding back 
certain types of information and material, but 
generally a company will hold data of no pres- 
ent or future value, or even destroy records if 
they decide to abandon some contemplated de- 
velopment, seemingly actuated by eighteenth 
century business secrecy, or by the motive that 
what cost them good money should not be per- 
mitted to benefit any one else. 

Oil companies are not the only ones imbued 
with this notion and I know of no more nofable 
example than the Cerro de Pasco Mining Com- 
pany, which has maintained a corps of geolo- 
gists for some years and has presumably carried 
out the only detailed studies of a considerable 
area in the whole Andes. Much of the informa- 
tion accumulated is of no special value to the 
company but would be of the greatest im- 
portance in stratigraphic and historic ecology. 
For example the fossil plants associated with 
the company's coal development at Goyllaris- 
quisca would be of the utmost importance in 
their bearing on plant migrations and the 
geographic relations between North and South 
America during the Cretaceous, and yet a letter 
addressed to their chief geologist on this sub- 
ject several years ago has never even been 
acknowledged. 

Since its appearance nearly two years ago I 
have looked in vain for a review or apprecia- 


tion of Bulletin 2182 of the University of 
Texas entitled “Stratigraphy of the Pennsyl- 
vanian formations of North-central Texas" by 
Frederick B. Plummer and Raymond C. Moore, 
having seen but one very brief notice. This 
work owes its existence to the enlightened policy 
of the Roxana Petroleum Corporation and it 
seems to me that their policy can not be com- 
mended too highly. Although not qualified to 
pass an expert opinion on the subject matter, 
I would like to indicate its general character 
and the intrinsic evidence of meritorious work 
that it exhibits. 

It comprises a rather full discussion of the 
stratigraphy of the Pennsylvanian rocks of 
North Central Texas, an area of approximately 
7,000 square miles. These rooks include the 
formations of the Bend, Strawn, Canyon and 
Cisco groups with a total thickness of over a 
mile and the report includes a full account of 
previous work, local sections, finely executed 
plates of characteristic fossils and is accompa- 
nied by a geologic map of the whole region on a 
scale of 1/187,500, or approximately three 
miles to the inch, representing the combined 
results of all of the Roxana geologists who have 
worked in the area. There is a chapter on the 
structure of the Pennsylvania rocks, a summary 
of the physical history of Pennsylvania time in 
the region and a summary chapter on correla- 
tion, which is discussed at length in connection 
with the description of the stratigraphic units 
throughout the body of the work. The report 
closes with a table showing the distribution of 
the fauna and a detailed list of fossil localities. 
The former lists 1 Protozoan, 3 Porifera, 17 
Coelenterata, 3 Vermes, 18 Eehinoderma, 89 Bry- 
ozoa, 94 Brachiopoda, 57 Pelceypoda, 69 Gas- 
tropoda, 43 Cephalopoda, 7 Trilobita and 3 
Pisces, This enumeration will vouch for the 
extensive nature of the paleontologie evidence 
upon which the author's conclusions are based. 

The authors dissent from the conclusions of 
Girty and others that any part of the Bend 
series is of Mississippian age and correlate it 
with the Caney and Wapanncka of Oklahoma 
and the Morrow of Arkansas, Admitting the 
late Mississippian character of some of the Bar- 
nett shale brachiopoda and goniatites, the pres- 
ence of Fttsttima, Leda bellbtriata and the 
goniatite genera Glyphiocetw and tioafrmceras, 
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as well as the general stratigraphic and paleo- 
geographie relations, make out a good ease for 
the Pennsylvanian age of these beds. 

The work is illustrated by many halftones, 
sketch maps and diagrams and fully measures 
up to tbe highest standards. The authors are 
to be commended on the excellence of their 
work which, with the liberal policy of their 
company already referred to, sets a standard 
that other companies might well imitate to the 
lasting advantage of geologic science. 

Edward W. Berry 
The Johns Hofkins University 

THE STATUS OF TEREDO BEACH1 AND 
TEREDO NAVAL1S 

I have so far refrained from commenting on 
the efforts of Professor Kofoid and his stu- 
dents to discredit the validity of my Teredo 
beaehi . A review in the Nautilus for April, 
1928, on page 140 of Robert Cunningham Mil- 
ler's paper on the “Variations in the shell of 
Teredo navalis in San Francisco Bay,” Uni- 
versity of California Publication in Zoology, 
Vol. 22, No. 2, pp. 293-328, bears the following 
statement which is a slightly abbreviated ren- 
dition of Miller's statement on page 25 (317) 
“The local varieties, including T* beaehi 
Bartsch, have not been found sufficiently dif- 
ferentiated to warrant their being classed as 
subspecies, much less as species.” 

This, I feel, makes it necessary for me to 
protest lest my silence be construed as con- 
currence in the opinion of my West Coast 
critics. 

The paper in question is a beautiful inten- 
sive study of Teredo beaehi Bartsch and, bar- 
ring the summary, in which the systematic 
status of this species is discussed, a splendid 
piece of work. It is unfortunate that the 
author in question, as well as Professor Kofoid 
himself, has not made an equally intensive 
study of the European Teredo navalis , which 1 
have been unable to find in American waters, 
before publishing this summary, for I am cer- 
tain that had they so done, they themselves 
would have become acquainted with the char- 
acters that differentiate the navalis group from 
the Teredo morsel group, to which Teredo 
beaehi belongs. 

In Teredo navalis, the denticles on the an- 
terior median area haye but a single cusp. In 


tbe Teredo morsel group they are multicuspid. 
That at once differentiates the two groups and 
there are hosts of other characters that separate 
the members of these groups into specific or 
subepeoific elements. 

Tbe only member of the navaiis group that 
I have found so far in American waters is the 
New England shipwom, Teredo novangliae 
Bartsch. All the other true Teredos seen be- 
long to tbe morsel group, both on the east and 
the west coast of America. 

Paul Bartsch 

United States National Museum 

NICOTINE AS A POULTRY VERMIFUGE 

Following the work of Herms and Beach 
in 1916, "the University of California Agricul- 
tural Experiment Station has been more or 
less continuously interested in the use of 
tobacco and tobacco products as a vermifuge 
for the intestinal worms of poultry, Asvaridia 
galli Schrank 1788 (*» A. perspieillum). Work 
carried on during the past year and a half 
with hundreds of hens has shown that com- 
mercial tobacco dust containing from iy 2 to 2 
per cent, nicotine if fed in the* mash in quan- 
tities equalling 2 per cent, by weight of the 
latter over a period of one month would re- 
move from 98 to 100 per cent, of these worms. 
The results have also demonstrated that from 
80 to 86 per cent, of the cecum worms, Hetera- 
kie gallince Gmelin {— H. papillosa , = H. vest- 
cularis ) are removed by this treatment. The 
tobacco dust must be mixed with the mash 
at intervals not exceeding one week on account 
of the volatility of the nicotine in the presence 
of air. 

Diluted nicotine sulfate administered to the 
birds directly in quantities sufficient to remove 
the worms is decidedly toxic. Mixed with the 
mash or drinking water it renders them so 
distasteful that the birds will not eat or drink 
properly. However, by mixing the nicotine 
sulfate with Lloyd’s Alkaloids! Reagent, a 
selected fuller’s earth, perfect elimination of 
the intestinal worms has been secured, although 
the cecum worms remained unaffected. The 
method employed was that of mixing the nico- 
tine sulfate (40 per cent, nicotine) at the rate 
of 6.6 ec. to 16 grama of the reagent. This 
mixture was then planed in gelatine capsules 
(No. 2), one of which when filled weighed 
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approximately 350 milligrams and constituted 
a treatment. The Lloyd's reagent holds the 
nicotine as long as the mixture is in an acid 
medium, liberating it when it bccomos alkaline. 
The small intestine is slightly acid at its ante* 
rio r end but becomes rapidly alkaline at about 
the point where the intestinal worms are pres- 
ent in the greatest numbers. Thus the nicotine 
ia liberated at the desired point for the maxi- 
mum effect on these worms. Rectal injections 
of nicotine sulfate (40 per cent, nicotine) 
diluted at the rate of 1 ec. to 200 cc. of dis- 
tilled water and administered in 10 cc. injec- 
tions remove approximately 85 per cent, of the 
cecum worms. Stronger concentrations are de- 
cidedly toxic, a 1 per cent, mixture adminis- 
tered in the same manner causing an imme- 
diate paresis and death in about ten minutes. 

Stanley B. Frkkborn 
California Agricultural 
Experiment Btation 

TO DEMONSTRATE PROTEIN GRAINS 
One of the most effective ways to demon- 
strate the presence of protein grains in the 
cellular tissue of a seed is by making a free- 
hand razor section of* the meat of a Brazil 
nut Place the section on a glass slide, and 
flood it several times with ether. If enough 
ether is used to cause it to flow over the edges 
of the slide the dissolved fat will collect on the 
under side of the slide where it is easily wiped 
off. After treating with ether flood with abso- 
lute alcohol; replace the alcohol with xylol and 
mount in xylol, or if a permanent mount is 
required mount in balsam. The Brazil nut is 
rich in its peculiar kind of protein, and by 
this method several of the grains may be seen 
in nearly every cell. 

E. R, Sfei cm 

AMEBOID BODIES ASSOCIATED WITH 
HIPPEASTRUM MOSAIC 
In a recent publication* the writer described 
and pictured certain, bodies in the oells of corn 
plants suffering from mosaic disease. Since 
the bodies are confined to diseased portions of 
the plant, it was suggested that they might 
be of etiological significance. 

i Bui. Exp. Sta., H8. P. A., 3s 44 58 (1921). 


Those who are working on the mosaic dis- 
ease problem will be interested to know that 
similar bodies have now been found in the 
light green portions of mosaic leaves of Hip- 
pe&strum equSatre Herb. This plant belongs 
in the Amaryllidaceae and is not closely re- 
lated to com. Its leaves which are thick and 
soft are well suited for cytological studies. 
The mosaic pattern shown by Hippefotmm is 
quite different from that of corn. The in- 
tracellular bodies associated with this disease 
will be described iu detail in a future paper. 

L. O. Kunkkl 

Experiment Station of the Hawaiian 
Sugar Planters* Association, 

Honolulu, T. H. 


SCIENTIFIC BOOKS 

Laboratory Manual of Colloid Chemiatry . 

Harry N. Holmes. John Wiley & Sons, Inc. 

XII + 127 pp. 

This volume was written at the suggestion of 
the Colloid Committee of the National Research 
Council. Colloid chemistry is growing rapidly 
and this book is a welcome addition to the col- 
loidal literature. There are 186 experiments, 
from which the student is expected to select 
the ones suited to his particular needs. 

There are first of all methods of preparation 
and purification followed by illustrative ex- 
amples of peptization and coagulation, of pro- 
tective colloids and solvated colloids. The 
measurement of surface tension and viscosity 
are treated in brief chapters. In a chapter 
on adsorption several experiments are given 
on silica gel. The use of the ultra-microscope 
receives two pages. Experiments on hydrogen 
ion concentration and osmotic pressure and 
Donnan equilibrium are not included. Descrip- 
tive matter preliminary to the experiments 
makes the work easy reading and stimulates 
the use of the author’s bibliography. 

Iu classical chemistry we have used quanti- 
tative measurements to the greatest advantage, 
melting point, boiling point, solubility, per- 
centage composition and molecular weight and 
they give the firmest sort of a foundation upon 
which to build a science. Colloid chemistry can 
hardly be called an exact science until it can 
offer similar quantitative measurements and 
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exact definitions. (Too much have we followed 
the good old practice, “Wo e in Idee fehlt 
steckt wow etw Wort hinem”) We have a 
stupendous nomenclature, but do substanecs in 
the colloidal state have a measurable melting 
point (or something analogous to it) f We say 
that nitrocellulose is more soluble in acetone 
than in amyl acetate; but do colloids have a 
measurable solubility (or some analogous prop- 
erty) f Of what possible use is the measure- 
ment of the viscosity of a colloid if the viscosity 
is always a function of the particular shearing 
stress used and therefore not a definite prop- 
erty! When do colloidal solutions pass into 
true solutions! Gels are elastic, but how elas- 
tic! And what is a gel! Dr* Holmes quotes, 
page 43, with approval the interesting state- 
ment, “There is a definite connection between 
the boiling point, the viscosity and the heat of 
dilution of a solution of salt and its solvent 
power for cellulose,” How is this solvent 
power measured, what is this connection and 
why does it exist! Several experiments in this 
manual are pretty without teaching much. In 
other cases the lesson is lost because chemists 
are in disagreement. It seems obvious to the 
reviewer that there is great need for more fun- 
damental work on colloidal materials. And 
perhapa it is not too daring to hope that chem- 
ists will be found in agreement when the gen- 
eralisations are sufficiently broad and far- 
reaching. Such work should serve not only as 
a basis for sound theory but offer simple quan- 
titative experiments for instructional purposes 
of the highest pedagogical value. 

Eugene C. Bingham 


SPECIAL ARTICLES 
PHASE REVERSAL IN PROTOPLASM AND 
EMULSIONS 

The reversal of phases in oil emulsions by 
electrolytes waa discovered by Clowes. 1 Clowes 
worked with olive oil emulsions in whieh the 
aqueous phase was a soap solution, the soap 
being added directly or formed through saponi- 
fication of the okdo aeid in the olive oil by an 
aqueous phase of NaOH. Clowes found that, 
when the salt of a bivalent cation (CaCla) is 

1 Clowes, G. H. A., “ Protoplasmic equilibri- 
um/ 1 /owv Pfcy*. Cherny ISIS, xx, 407-451. 
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in excess in the aqueous phase, the emulates! fig, 
of the water-in-oil type, and when the hydioriAe^ 
of the monovalent cation Na is in excess, the 
emulsion is of the oil-in-water type. dowse 
came to some very interesting and far reaching? 
conclusions on the basis of his experiments. It 
does not appear that he worked with emulsions 
in which the stabilising agent is some colloid 
other than soap. 

Clowes saw in the behavior of oil and water 
emulsions (in which soap is the emulsifier) an 
explanation of changes in protoplasmic perme- 
ability. It is now believed (by some biologists) 
that monovalent cations increase permeability 
of the plasma membrane, while bivalent cations 
deci*ease permeability. The hydroxide of the 
monovalent cation Na produces in an oil emul- 
sion (with a soap stabiliser) a system in which 
the continuous phase is water. Such a system 
would be readily permeable to water soluble sub- 
stances. Balts of bivalent cations, such as 
CaCla, produce an emulsion in which oil is the 
continuous phase. Such a system w f ould be im- 
permeable to water soluble substances. 

On the basis of the similarity of the reactions 
of oil emulsions and of protoplasm to mono- 
and bivalent cations, Clowes has conceived of 
living protoplasm in contact with water as a 
system which is, within the protoplasmic mass, 
a dispersion of proteins, lipoids, etc., in water, 
and, at its surface, a system of the reverse 
type, in which water is dispersed in an external 
continuous fatty or lipoid phase. Clowes does 
not, however, regard the surface layer of pro- 
toplasm as a system in which the aqueous phase 
is wholly discontinuous, but rather as a system 
in whieh the continuous lipoid phase is per- 
meated by water channels, Le v as an emul^on 
which is near the reversal point. , y 

Clowes has assumed that the stabilizer active 
in the supposed protoplasmic emulsion is 
either soap or a substance which is like soap in 
its reaction to mono- and bivalent electrolytes. 
While soaps are present in protoplasm it does 
not seem likely that they, are the emulsifier 
which determines the behavior of the supposed 
living emulsion when other possible emulsifiers 
such as proteins and lipoids are present in much 
greater quantities. 

I had the pleasure of discussing phase rever- 
sal in emulsions with Mr. Hatschek, of London. 
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Jfe&chek called my attention to the fact 
IgisflC the emulsifier in an oil emulsion is some 
’Ufprid ofcher than soap, for example, gum 
the emulsion will not reverse when a 
electrolyte is added to it. With the 
twM iwmission of Mr. Hatschek I have re- 
peated and extended his preliminary experi- 
ments. 

The manner of making the stabilizers and the 
emulsions, with also the methods employed in 
determining the type of system, will all be fully 
described in a subsequent publieation. 

Oil emulsions in which sodium oleate or so- 
dium stearate is the emulsifier are of the oil-in- 
water type and are reversible with BaCls. 

Oil emulsions with casein, gliadin, cholesterin, 
or cephaelin as the aqueous phase, are of the 
wate^in-oil type and are reversible with NaOH. 

Cftt emulsions in which saponin (senegin, 
smilaoin), gelatose, gum arabic, albumin, leci- 
thin, or a plant extract is the emulsifier, are 
oit-in -water systems which are wot reversible 
with BaCls. 

It is of interest to note that of three proteins, 
all present in protoplasm, the most abundant 
one, albumin, does not permit reversal, while 
the two others do; and of two lipoids, both 
constituents of living matter, one, lecithin, 
‘does not, and one, chloresterin, does permit re- 
versal Further, the plant extract (obtained by 
finding and pressing fresh spinach), which 
one might expect to approach somewhat the 
Chemical make-up of protoplasm, does not per- 
mit reversal. 

Who can tell what the emulsifier in the sup- 
posed living emulsion actually ief 
y Since the hypothesis of Clowes rests on the 
assumption that the emulsifier in protoplasm is 
of that type which forms an emulsion wlrch is 
reversible with BaCla or NaOH, and since cer- 
tain of the substances here experimented with 
as emulsifiers, are very abundant in protoplasm 
but form emulsions which are not reversible 
with BaCla or NaOH, one is forced to conclude 
that, in view of the fact that we are totally ig- 
norant of the actual nature of the active emul- 
sifier in living matter, a theory of the mechan- 
ism of permeability changes which is based on 
the behavior of only one group of emulsions, 
must be regarded as a purely speculative hy- 
pothesis which rests on very uncertain evidence. 


It is of further interest to note that NaQ 
will not reverse any of the reversible emulsions 
here studied, yet it is this salt which causes (in 
the opinion of some investigators) such a pro- 
nounced increase in the permeability of proto- 
plasm. 

Quite aside from the experimental facts here 
given, it should be pointed out that the hypoth- 
esis of Clowes, like so many other interesting 
speculations on protoplasmic behavior in gen- 
eral and on permeability changes in particular, 
rests on two very fundamental assumptions (in 
addition to the one above discussed) in support 
of which there is no substantial evidence. 

It is assumed by Clowes, and indeed by most 
biologists as well, that protoplasm is an emul- 
sion in which a reversal of phases is of com- 
mon occurrence. The emulsion hypothesis of 
protoplasmic structure is still adhered to by 
many biologists in spite of the fact that there 
is in all physical chemistry no conclusive evi- 
dence that any lyophilic colloid, of which pro- 
toplasm is one, is a liquid-liquid system. That 
the dehydrated lyophilic colloids starch and cel- 
lulose are crystalline has been shown to be true 
by the work in Roentgen ray spectography of 
Herzog. Although this does not necessarily tell 
us what the hydrated colloid is like, the con- 
sensus of opinion among colloid chemists seems 
to be that the dispersed particles of the hy- 
drated colloid, in a gelatin sol for example, are 
solid. In the process of hydration there appar- 
ently takes place a breaking down of larger 
crystalline aggregates into smaller ones, which 
may even approach the gelatine molecule in 
size. I believe that I am not misinterpreting 
the writings of McBain, Freundlich, Proctor* 
and Bachm&nn when I state they are of this 
general opinion. 

Regardless of the physical nature of the col- 
loidal particles — and after all, as Hatschek has 
pointed out, the distinction between liquid and 
solid becomes somewhat vague with particles ap- 
proaching ultramicroscopic dimensions — there 
is no evidence that a reversal of phases takes 
place in the process of gel formation from the 
sols of lyophilic colloids. On the contrary, the 
work of Baehmann and Zsigmondy and of Mc- 

2 Proctor, H. R., The structure of elastic jellies, 
Phys. and Che w, of CoUoidi, Sep. Farad ay 8oc . 
and Phy$t 8oc, t Loudon, 1921, 40-48. 
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Bain has shown that in gelatin and in soaps, 
and therefore probably in many other if not all 
lyophilie colloids, there is no reversal of phases 
in the formation of a gel, but merely an aggre- 
gation of the colloidal partieles — the disper- 
sion medium in the sol is still the dispersion 
medium in the gel. The conception of a rever- 
sal of phases in the process of gelation owes its 
origin to the earlier supposition that the lyo- 
philie colloids are liquid-liquid, “emulsoid” sys- 
tems, an idea which is not now held by such 
chemists as Donnan, Freundlich, McBain and 
Zsigmondy. One wonders, therefore, how far 
we dare go in our phase reversal speculations 
on the mechanism of permeability changes and 
similar vital phenomena. 

The full account of the experimental data 
here briefly reported will include a discussion 
of the remarkable behavior of the emulsion 
with a gelatose emulsifier. This is an emulsion 
of the oil-in-water type and is reversible, in the 
same direction with the hydroxide of either the 
bivalent cation Ba or the monovalent cation Na, 
but not with the salt of either cation. There 
will also be published data on the possible in- 
fluence of acidity on phase reversal. That pH 
value is a factor in phase reversal is apparently 
true in certain cases, but that it is the deter- 
mining factor in other cases is certainly not 
true. H-ion concentration must affect the 
ability of an emulsion to reverse through acting 
on the emulsifier — possibly the hydration power 
of the emulsifier — consequently, the effect of pH 
will differ in emulsions with different emulsi- 
fiers, and this the experiments show to be true. 

William Seifriz 
Obboen Botanical Laboratory, 

Yale University 

ACTIVE HYDROGEN BY THE ACTION OF 
AN ACID ON A METAL 

Evidence for the formation of active hydro- 
gen from its positive ion in an acid has been 
negative. The reports of the latest workers in 
this field, Wendt and Landauer 1 , show that 
there are certain difficulties to be met. The 
main one is to eliminate the moisture that ac- 
companies a rapid evolution of hydrogen and at 
the same time not destroy the active hydrogen 

i Wendt and Landauer, Jour. Am. Chem . Soo., 
xUi, 930, 1920; Ibid, xfiv, 510, 1922. 


if any were formed. If the gas stream rare 
too low a velocity the active compim^i^MP 
decay before reaching the sulfur. fmwm* 
velocity were too high ike moisture 
would form a protecting film on the powdered 
sulfur and prevent the reaction between the 
two to form hydrogen sulfide. 

During the work on the activation of hydro- 
gen by corona discharge it was foimd %y 
Wendt and Grubb 2 that active hydrogen com- 
bines with pure nitrogen to give ammonia. This 
method of testing for active hydrogen can be 
used to good advantage where moisture is car- 
ried along with the evolved hydrogen, since the 
spray does not prevent the contact of active 
hydrogen and the nitrogen. 

If hydrochloric acid or sulfuric arid is 
dropped upon metallic magnesium suspended in 
such a way that the metal is at no time im- 
mersed or partly covered with any large por- 
tion of liquid, the drop of acid can react with 
the metal in the shortest possible time. This 
gives off hydrogen very rapidly, in fact, almost 
explosively, and with a minimum quantity of 
Bpray. If this evolved hydrogen is brought in 
contact with pure nitrogen it is found that 
ammonia is formed readily. The active 
hydrogen was then passed through a plug of 
glass wool before coming in contact with the 
pure nitrogen. The activity of the hydrogen 
still persisted as shown by the formation of 
ammonia. Therefore, the activity of the hydro- 
gen cannot be due to ions or atomic gas. Efut 
Langmuir 8 has shown that monatomic hydrogen 
does not react with nitrogen to form Ammonia. 
In view of this fact, if we allow pure nitrogen 
to escape at the surface of the magncribn 
where the hydrogen is evolved we find a maxi- 
mum quantity of ammonia formed. The amount 
of ammonia formed increases with an increase 
in the rate at which the arid is dropped upon 
the metal. This of course means that the 
amount of the active component varies with the 
velocity of the gas stream. 

If the acid is dropped on the metal very 
slowly and the evolved hydrogen passed through 
glass wool before coming in contact with nitro- 
gen, no ammonia is formed. This indicates that 

* Wendt and Grubb, Ibid, xlii, 937, 1920. 

b Langmuir, Ibid , accriv, 1924, 1912. 
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has reverted to the ordi- 
JUWgt 'tf^He- meeting the stream of nitrogen. 
^HV; faa aeems to be not longer 
'^^iitnutes. !tkfi cheeks very closely 
with ttte :$fe of triatomic hydrogen formed by 

R*#oresuit8 seem to substantiate the theory 

Wife^ and Landauer, namely, that triatomic 
h|q^p|ei3l ought to be produced wherever atomic 
is evolved. It is reasonable then to 
egpjjtit that a higher per cent, of active hydro- 
gtt^ would be found in the gas evolved from 
tili surface of the metal than in the molecular 
''taSh&NWlM' subject to electronic bombardment in 
# Id the former all the hydro- 

gen evdWd8gees ifmifcgh the atomic state while 
in tM'Iatli^t NSIe ohfy a very small amount of 
atotttih, gas ipay eMst at one time. The dis- 
charge would also destroy some of the active 
variety*, 

3&e preliminary results to determine the 
cent, of activation are in harmony with 
tU* theory. Further work is in progress to 
determine the quantitative relations of some of 
tile factors involved. 

A. C. Grubb. 

tyrirkVwaBiT-r or Saskatchewan 


HOLDERS FOR OVERCOMING A DE- 
fdt IN ATTACHABLE MECHANICAL 

, stages* 

Those employing attachable mechanical 
0P nodoubt have encountered, the same as 
: Apjllv unsatisfactory feature in their 

to frequent annoyance and 
tittftiy itt Y tiiiUttming slides. This relates to the 
stage between which the slide 
ig dimped. Instead of resting all but in con* 
mat with the stage of the microscope, they 
Ibwqnently lie in a plane sufficiently above the 
to permit slides, especially the thinner 


Opes, to become wedged beneath, thus interfer- 
ing with a free movement of the stage. Stages 
Slpdoubtedly present a range of variations in 
tips respect The writer has found the defect 
jfeeaent to a certain degree in all stages used 
him thus far, belonging to two makes. 
tyke devices or slide holders here described 


iFrota the Department of Animal Pathology 
of the UockefeUer Institute for Medical Be* 
march, Princeton, New Jersey. 


are designed to obviate the difficulty. They are 
designed for a Spencer stage, but there is no 
reason why they should not be readily adapted 
to other makes. 

The one shown in Figure 1 was made from 
No. 20 brass wire. It is a little shorter and 
somewhat broader than the slide to be carried. 
The upward projecting loops at a, b, and d 




a b 


Fig. 2 

should be tilted inward a little. They 
serve as supports for the back and right edge 
of the slide and also prevent the holder from 
becoming wedged beneath the stage in the 
same manner as slides. The end of c should 
be bent up very slightly to avoid wedging. The 
portions of the back of the holder having eon* 
tact with the mechanical stage should be flat- 
tened with a file to give good contact and pre- 
vent the holder from slipping up. This holder 
is very readily made with no more tools than a 
round and a flat-nosed pair of pliers. The ends of 
the wire should be joined by being damped in a 
thin metal sleeve. The holder should be 
straightened and made to lie perfectly flat by 
testing it out on a table or some other plane 
surface. 

The design shown in Figure 2 was cut from 
sheet brass of about the thickness of the above 
No. 20 wire. Its si ze is such that the end Of 
the slide is flush with that of the holder and 
the front edge reaches to d. The edges b and c 
are first turned np to provide support for the 
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back and right edge of the slide. These are 
then cut down to a height slightly exceeding 
the thickness of a slide. The edge at the point 
a should not be turned up but permitted to 
project very slightly beyond the back line, thus 
furnishing a secure contact with the back of 
the stage. This bolder is mere rigid than the 
first but requires more time and equipment to 
make it. 

The left front end of the holders is formed 
to give space to the slide clamp. 

The use of the holders alters the relation of 
the slide to the condenser by somewhat less 
than a millimeter, but this has not been found 
objectionable for ordinary work. 

H. W. Graybill 


THE AMERICAN CHEMICAL 
SOCIETY 

(Continued) 

BJVJ8J0N OF ORGANIC CHEMISTRY. II. 

The action of ultra violet light upon diJcctones: 
C. W. Porter. Diacetyl, CH 8 .OO.OO.CH 8( when 
exposed to the radiation of a mercury arc lamp, 
decomposes with the production of ethane and 
carbon monoxide. Acetone may be an inter- 
mediate product; but acetone, under similar 
treatment, yields the same decomposition prod- 
ucts. Benzil, C0H5.CO.Co.C0H5, in the solid or 
in the uiolteu state is not decomposed by u. v. 1. 
When vaporized and exposed to u. v. 1. it slowly 
decomposes, forming benzophenone, carbon mon- 
oxide and a charred residue. In dry benzene 
solution benzil is not affected by light. An 
aqueous solution of benzil, in absence of air, 
yields benzoic acid, benzaldehyde .and benzoin. 
BenziUc acid is not produced. Solutions of ben- 
zil kt mixtures of alcohol and water yield the 
same products. In the presence of oxygen a 
water-alcohol solution of benzil (2 g. per liter) 
yields benzoic and salicylic acids. The reaction 
is completed within twelve hours. 

Motion picture demonstrations of laboratory 
apparatus: H. T. Clarke. 

The determination of mucic acid : E, 0, Whit- 
tier. Mucic acid, tartaric acid or racemic acid 
may be determined in acid solution by oxida- 
tidn with excess of standard potassium perman- 
ganate solution nt boiling temperature, followed 
by a back titration with standard oxalic acid 
and standard permanganate. The relationships 
between these acids and permanganate are not 
Stoichiometric, due to formation of some formic 


acid. Oxalic acid and music acid maybe .pre- 
cipitated together quantitatively as tsM&s 
dissolved and determined In the pmappta ...of 
each other, the oxalie Mid I «taf 
the mucic acid at 100HX 
Dipropargyl methylene ether: Ho a omsT U. 
Guest. This communication is a 'gre^jbp^AAry 
description of the preparation and properties of 
the meth&l of proper gyl alcohol, and the At- 
tempt, so far unsuccessful, to utilise this acetal 
in the synthesis of the higher acetylenic alcohols 
of the type BC O— OHgOH. Bit (t* dl- 
bromopropyl) methylene ether (A) ’(CHjBr—- 
OHBr — CH 2 0 ) 8 — OH3 viscous Oil 
was prepared by the action of a 2 per cent. J£C8 
solution of 2.3 dibromohydrta on paraformalde- 
hyde, and also by the use of anhydrous Fed* 
and CaClo, respectively, as catalysts. Bit (2 
bromoallyl) methylene ether (B) (03% ■» 

0Br0H 2 O) 2 0H 2 , oil b l0Bmit 185— 40 # 0, from A 
by the action of finely powdered KOfi in BigO 
solution. Di propargyl methylene ether (<?), 
(OH * C— CH 2 0) r -OH*, oil b ioBnn( fO^fOSO. 
was obtained in 50 per cent, yield from either 
A or B by heating with 4 molt. KOH dissolved 
iu 4 vola. EtOH at 100-C. C reaet. wttk Et Mg 
Br with evolution of C t Hg and formation of M 
oil insoluble in Et 2 0. It gives an Insoluble Ag 
salt (AgC — 0— OHtOjCH, which explodes on 
heating and reacts very slowly with Na. These 
metallic derivatives of C were treated under jury- 
ing conditions with alkyl halide, e.g., C4H^3ftr hi 
the attempt to form (C4H0C ■* C— CH a O) a jCHfi> 
but without any evidence of this reaction taking 
place. 

The reaction between aryl eetiWS of sstlfanic 
acids and organomagnesiwm OamUA A 

Mryerb and Henry Gilman, In connection mtih 
a study of methods for the intr odu c ti on of Aryl 
groups, an investigation is being mode of the 
reaction between aryl esters of various adds, or- 
ganic and inorganic, and orgaaomognesluBi hal- 
ides. It has been found that when aryl esters 
of aromatic sulfonic acids are used the titief 
products are sulfones. 

Secondary aliphatic-aromatic arstoas, €##»“ 
AsRH: C. Siiattuck Palmer. This neir eeties 
of arsines has been prepared by the oettcMrWf 
alkyl halides on an alcoholic solution of ,; tfce so- 
dium derivative of phenylarsine. 

The products are colorless oils, whisk fume «t*ong- 
ly in the air, but are not spontaneously teftMA- 
mable. They are oxidized by air to a afcrtUie of 
arsine oxide, C0H5B As— O — Ai8Ge% Sftf Ar- 
sinic add, CcHbRAsCHH, in which the letter 
constituent is present in much the tafcgef pro- 
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portion. Witji l 
art formed, 
arsoniuni 
with foeon 
KR'AM, has 
several 



l arsine halides, C 6 H 5 RAsX 
-w halides, quaternary 
IsX. The reaction 
akdeB, BaAs 01 and 
dbfcty the preparation of 
owi types of cacodyls. 

wmgr 1 ' 'it' JI 1 Jj ' * 

Artenat ^ ffih w tjfl floohoU (By title): 
Cuwr, 8. Xtt&glpe chlorohydrin re- 

act*. with J^W* amnllata io give p-ar*ono-2 
aailmo-ethM a&L ' ,.#> aadinm «alt eeparate* from 
aicoikOl ery«tal». By treating the 

artotita ana- vkli aodiont hydroeulfltc the cor- 
rMpoBdlng^ iW r-conpound is prepared. In a 
similar nurtm l 1 tt|prttl>} , M e chlorohydrin reacts 
With Mdium niWt to give p-arsono-3 anitino- 
prqjptf wtoL Ita'adMfc. salt and the correspond- 
ing arseuo derivatlviw^ been prepared. Other 
compounds are in the Q&tim of preparation. 

A new photochemical Gflf^raiction (with dem- 
ottstrations) Bass and Oskar 

Baudisch, It ha# found that a mixture of 
brorooform, /ftflq&gjp and indol, which is stable in 
the dark, is vw^.Siwitive to diffused daylight or 
electric tight, gjb|ng, a deep red color in u few 
^ ife of th© rapid color change in 
is particularly valuable for 


Ifftature experiments. At 
the sam time this ration may be used as a sen- 
sitive 1*|$ fp* indWs 

The *m§ derivatives of the tetra- 

rimg: A* B. Osterbkrg and E. 
C. ThyfO*ini» n tetrahydro derivative 

of iuAoA ^Qmsmmds which are tetrahydro de- 
rival the double bonds in 
the Wile^TAhsAj^g fhe same relationship as in 
thyi«^,-hnve hmm wm***k The chemical and 
ffrysMal compounds are de- 

mtSML toward halogens, the 

*Wh f^^tone and ester groups 
•apo£4y aadtheftr stability toward oxidation and 
alfcalfte are iatwi 

i r nf ylif vnM|^fi . ,<>mvatives of o-hydroxybenzylo- 
***** doohol ; L. Chas. Rai- 

■JfykMX* In work previously re- 
l^boratory ( J . Am . Chem. 8oc 
^.^1739 <1922) and 45,409 

L jy s^baen . shown that when 2-acetvla- 
1 MlgnfQylated in accordance with the 
lywyw method, the benzoyl radical 
nitrogen, while acetyl migrates 
hat this rearrangement does not 
para derivatives are involved* 
lot this work and particularly on 
suits obtained by MeCJonnan and 
Jmwers and collaborators, in which 
that acetyl wandered from oxygen 
nucleus) to nitrogen (situated on 



a side chain), the behavior of the derivatives Of 
o-hydroxybenzylaeetamide and its isomer o-acetyl- 
aminobenzyl alcohol have been examined* l^o 
migration of acetyl was observed but, instead, 
two isomeric acetyl-benzoyl derivatives were 
isolated in each case. 

The reduction of benzalpinacoline : G. A. Hu.i. 
and 0. 8. Spear. Benzalpinacoline was treated 
with a variety of reducing agents and yielded 
three compounds, a high boiling point liquid, a 
monomolecular reduction product melting at 142 
degrees and a di molecular reduction product melt- 
ing at 208.5 degrees. The liquid, a ketone, the 
only substance formed in catalytic reduction, 
was synthesized and is omega-benzylpinaeoline. 
The solid melting at 142 degrees is presumably 
the corresponding secondary alcohol, but attempts 
to establish its structure were unsuccessful. The 
other compound is 2, 2, 9, 9, tetramethyl, 5, 6, 
diphenyl decandione, 3, 8. It was synthesized 
from the hydrochloric acid addition product of 
bepzalpina coline. 

The mercurization of methylene blue: Lyman 
Chalk ley, Jr. Attempts to mercurize methylene 
blue in the ordinary way have been failures. The 
proposed explanation has been that methylene 
blue probably forms such a stable complex with 
mercuric acetate that the concentration of mer- 
curic ion is reduced below the value necessary for 
mercurization to proceed readily. Therefore, 
mere u motion with a large excess of mercuric 
v acetate was tried. It was found that benzoyl- 
leuco-methylene blue could be mereurized if about 
three molecules of mercuric acetate were .used. 
The work upon methylene blue itself is not com- 
plete, but small yields of two organic mercury 
derivatives have been obtained. 

Structure of isocampholactone : P. K. Portke 
with W, A. Noyes. When isocampholactone is 
heated for some days with moderately strong 
nitrie acid, the two principal products formed are 
nitroisocampholactone and a lactone acid : 
0 2 N-CsH 18 -00 and HOOO-C 7 H u OO. 

I- 0..| I -CL..I 

This lactone acid gives an amide which on treat- 
ment with sodium hypobromite is converted to a 
ketone acid HOOO-CjHurrO. This ketone on 
treatment with methyl magnesium iodide regen- 
erates isocampholactone and also forms another 
acid which is probably the trans hydroxy aeid 
which might be expected. This series of reac- 
tions demonstrates that isocampholactone contains 
methyl groups in the I, 2, 3 positions instead of 
the 1, 2, 2 positions of camphoric add. Nitro** 
isocampholactone on treatment with an a lk a li 
gives, almost quantitatively, acetone and a nitro 
acid which probably has the structure, 
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OHg- C ( OH* ) -OOOH. The work on the acid ia 

^Hj-OT-NO, 

not, however, completed, 

the biological and chemical significance of gam- 
ma sugars: J. C. Irvine. The paper deal* histor- 
ically with the accumulation of evidence showing 
that reducing sugars can react in isomeric forms 
Which differ in the position occupied by the in- 
ternal oxygen ring. The general expression 
“ghtnma sugars tf has been applied to the varie- 
ties in which the riag is displaced from normal 
stable position and the reactions of these sugars 
proceed with a facility which distinguishes them 
sharply from ordinary forms. No gamma sugar 
has been isolated in the free state, but their 
properties are indicated by the reactions of their 
methylated derivatives, several examples of which 
will be described. The suggestion is put forward 
that the elaboration of sugars in plants and their 
subsequent utilisation by animals depend pri- 
marily on the transient formation of gamma 
sugars and not on the stable isomerides which 
constitute our standard examples of aldoses and 
ketoses. 

A survey of the glucose molecule with reference 
to the formation of disaccharides and polysac- 
charides; J. C. Ibvjne. If the molecule of glu- 
cose is considered in the light of its capacity to 
form derivatives such as dlsaecharldes and poly- 
saccharides, it is dear from the results of recent 
research that attention must be focussed on two 
positions, indexed as 1 and 5 in the following 
formula: 

OHOH-OHOH-OHOH-OH-OHOH OH a OH 

■ O w ~.J 

IS 8 4 5 6 

The No. X position, which constitutes the reduc- 
ing group, takes part in the formation of glueo- 
aidet and of non-reducing disaccharides such as 
sucrose. On the other hand, position 5 is in- 
volved in the formation of certain reducing disae- 
charides as, for example, lactose and cellobiose. 
In the case of the polysaccharides which are 
based on glucose, both of the hydroxyl groups 
(1 and 5) take part in the coupling, the best 
example being provided by cellulose in which no 
other linkage is present. Precisely the same 
structural feature is . present in starch and in 
glycogen, where at least one maltose residue Is 
attached to glucose through positions 1 and 5. 
This dissection of the function of each hydroxyl 
grOUp in glucose serves to illustrate the simplicity 
and uniformity of the linkages involved in com- 
plex natural carbohydrates. 

The oxidation of mannitol , sorbitol and duloi- 
tdl: Carl W. Holl and W. L. Evans. These hex- 
itols were oxidised with alkaline and neutral po- 
tassium permanganate at 25, 50 and 75 degrees. 


The final reaction preduets mere carbon dioxide, 
oxalic and acetic adds. Oxi&o acid reaches a 
maximum value and tta carbon dioxide a min!* 
mum value at about 0.1 N alkali. In studying 
the mechanism of these reactions, l-arabitol, d- 
and 1-arabinose were also oxidised under the same 
conditions as the hexitols. No difference was de- 
tected in the amounts of the reaction products 
obtained in the araboufo series at a given alkalin- 
ity, the final products being the same ns those 
obtained in the hexitols. The following emu- 
pounds and mixtures were also oxidised: Glycerol, 
glyceric aldehyde (solid), erytbritol and gJyeolUc 
acid, 1-arabinose and foraalMiyde. 

The amline derivatives of p&rio and aconitic 
acids; E. B. Brown and & B. Bailey. Petal 
prepared the so-called dthuiflic add, to which 
has been assigned the structure 

HOOOCHi-CH-OO wnir 
CU r OO 58 N 

In a previous paper before the organic section 
of the society we reported experiments aimed at 
the preparation of the isomeric dtranilic acid by 
the action of aniline on methylene citric anhydride, 
with subsequent hydrolysis of the methylene anhy- 
dride. This method of preparation gives a substance 
different from the Pebal compound, but under cer- 
tain conditions the two products yield identical 
reaction products.' We find that the two com- 
pounds with PCI* give the same aeofittyl ahull 
and with CaHgOR-HOl the same ethyl ritfunllate. 
This ester with aleohoEc ammonia yields lit an 
amide anilide ester of citric add, Which eh fur- 
ther reaction with atnmmftft gift! a diamlde 
anilide of citric add. Whh dtooholic NON the 
ester gives a potassium salt off an anilide aster 
of citric acid and with PC1 8 there Is prftdtt&ftd ah 
anil ethyl ester of neonirie add. Bfchmer and 
Buhemann prepared an aconttyl duH to Which is 
assigned the formula ' " 

HOOC-CH = 0 -00 

i _ 

while W. Bertram made the comwpoudiag 
and ethyl esters. Our eemattyl tad, 'Ibis dk&yl 
ester made from this by C®|OH*HOl *£&' mte 
ethyl ester prepared as described ataW, sB dmr 
froin the correspouding d eri v atives t e WMdl 
reference has been made. We do 
advance structural formulae for the different 
substances involved in our Weft wtttt farther in- 
vestigation has cleared up certain 

Dimethyloyclopentenedt&ehyde : % NwBfcADAiro 
Harold fintsm. The structure of the aldehyde 
produced by the electrolytic redaction brb* 
tonaldehyde has been established by Its iyattaels 
from the latter through the intermediate products 
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b-brombutyraldehyde 4Mi|t acetal and the tetra 
ethyl acetal of 3.4 dimethy$^ 

The preparation of the boao i monoximee and a 
monotropic madijhatfGn of peM|m a ben&ilmonox- 
ime: Faw>xaicr William ATAdh and Alice Hab- 
einoton Atach. In the eoureeff an attempt to 
prepare the third isomeride ofi* benzilmonoxime, 
which should exist in aseordsn# with Atack's 
theory of the stroetnpai isowe*tsm of oximes 
(J» C. S., 11181, 119, 1175 ) , thfi existence of a 
monotropic modification of gnmmq benzilmanox- 
ime has been noted. Alpha hlBiJfmonoxime has 
been prepared by Forster and Qonn (J. C. 3. 
Trans., 1909, 95, 431} by the iohpfaction in pyri- 
dine solution of bensil and hydrtfcylamine, pre- 
pared by the action of pewderedeefiium hydroxide 
on powdered hydroxylamiae h^rochloride In 
pyridine suspension. It has new been found 
that if the hydroxylamine is prepited by the ac- 
tion of sodium bicarbonate oft' hydroxylamine 
hydrochloride in presence of a limited amount of 
water, continuing th« preparation s in pyridine 
solution by the method of Forster^ and Dunn, 
almost pure gamma benrilmonoxlm^ is obtained, 
the erude material being identical with that ob- 
tained by Auwer's method (action |f hydroxyla- 
mine hydrochloride on hen*& disfMved in hot 
sixty per cent, ethyl alcohol), TlmJrude material 
melts in each case at 159494 * Agrees C. and 
mainly consists of an apparently inotropic mod- 
ification of the gamma benaii moiMjlime, which can 
be isolated hi a pure form faon^lcohol solution 
(m. pt, 100 degrees) ; on rocwstailUing from 
bensene and heating to remoye^enaone present 
in the addition compound* tha? known gamma 
bcnzilmonoxime of m, pt, llfi degrees is obtained. 
This can be reconverted ■9#*a, : ,«e modification of 
lower melting-point by sol$tm alcohol. 

Stherg of diethyl mabn gfrfftd barbituric acid: 
A. X. Hill, an® BsiWt** *fc; £xach. As an exten- 
sion of previous wosfc* the^ writers have shown 
that chloroethsrs of tfcfi general formula, 
B-O-0HgGl (B = m*. OtH 8 , OjHy, C 4 H*, 
€VH»c% etc.) vm *» r •n* 1 * 

tion of *§* its mono-alkylated 

derivative!, in w j^ f^ pethyl ethyl malonate. 
These new nuUnffia . ifi|!i*© 0 mbine smoothly with 
urea, ip the praijA^JgPpoohoHc sodium ethylate, 
giving ' etfcm 'M^pHp-lc acid. The investiga- 
tions are ^ t0 establish new 

facte bcsHiig ' ^ y ^*^ nn between the chem- 

ical constitution clparbituric acid ethers and 
their fs&ysietogt^ 

Condmmtim fictions of acetylene: Haxby 
Hormr m A. Nieuland. Formation of 
eyelic ethyUdlie ethers results when glycols are 
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treated with varying parts of strong sulfuric add 
not over twenty per cent., usually less than ten 
per cent., to whioh lew than .01 per cent, of mer- 
cury sulfate is added as catalyst and dry pure 
acetylene gas is passed into the mixture. In this 
way a new compound, tetraethylethylldene ether 
(B.P. 95 degrees 0.) is obtained, also trimethy- 
lene ethylidene ether, etc. The labile hydrogen 
in groups 

-O-OHj-O- 

A A 

is also thus replaceable forming, e.p., in case of 
malonic ester and acetylene, ethylidenemalonic es- 
ter, etc. Benzaldehyde and its homologues in- 
troduce acetylene with the formation of cinnamic 
aldehyde according to the reaction C 6 H 5 GHO 4- 
CH a OH + (cat.) — OaHaOH «. CH-CHO. The 
best synthetic yields hitherto obtained result from 
the process. 

The constitution of coal tar: John Mobbis Wxiss 
and Chables Raymond Downs. A description is 
given of an exhaustive analysis of coal tar based 
on the distillation in the plant of about 20,000 gal- 
lons of coal tar oil and its separation into very 
close fractions which we later examined in the 
laboratory. By this meaas analytical methods for 
the principal compounds in coal tar were devel- 
oped. The paper does not give these analytical 
methods in detail but does give the results of the 
composition of an average sample of American 
coke oven tar, showing the proportions of the 
constitutions in the tar which exist in appreciable 
amounts. 

On derivatives of the sulfur analog of choline: 
R. R. Renbhaw and N. Bekunowitz. Several sul- 
fonium compounds have been prepared including 
the acetyl formocholine analog. Their physical 
and chemical properties are being compared with 
corresponding derivatives of nitrogen and phos- 
phorus, and attempts will be made to correlate 
these properties of the different compounds with 
their curare, nicotine and muscarine effects. Reid 
Hunt is making the pharmacological investigation 
of these substances. This work is being carried 
on with funds donated from the Bache Fund. 

The constitution of N, N, 2, 2, 2, dichloro- 
hydro&yethyUdene-bie-nitroonilinee : A. S. Warn- 
kb and S. C. Smith. In a paper published by 
Wheeler in 1903 the constitution of these com- 
pounds was given as (NOjCe^NH^CHCCljOH. 
Since other compounds containing * the grouping 
-OClfOH are not known, these produets were re- 
examined and constitutional studies now show 
that in the preparation of these compounds from 
the trlehloro derivative by the action of aleo- 
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holic potash the OH group has wandered to the 
alpha earbon, the true arrangement therefore be- 
ing (NO 2 C e H 4 NH) 2 0OHCCi 2 H. The proof is 
given in the reaction of the product with hot 80 
per cent, sulfuric acid which splits the para com- 
pound into p-nitroaniline and p-nitrodichloroace- 
tanilide, N0 2 C«,H 4 NH00CC1 2 H, which melts at 
127 degrees and is identical with the product of 
the action of dichloroacetic acid upon p-nitroani- 
line in the presence of P2O5. The corresponding 
ortho compounds possess the same melting point, 
70-72 degrees. 

The problem, of alternating polarity in chain 
compound*: J. B, Con ant and W. R. Kirnsr. 
The relative reactivity of the chlorine atoms in 
two series of organic halides of the type 
ACH 2 C1, ACH 2 CH 2 C1, A0H a CH 8 CH a Cl, etc., has 
been studied by measuring the rate of the meta- 
thesis with KI in absolute acetone. The values 
obtained show that the position of the activating 
group (C 6 H(fOO or C 6 H 5 ) influence the reactiv- 
ity of the halide in the following diminishing 
order: alpha > gamma > delta > beta. The 
gamma and delta positions were nearly equivalent 
in the one case studied (the C^Hj compound). 
These facts seem to indicate that there is no 
simple alteration is reactivity in chain com- 
pounds but that spatial effects are of primary 
importance. 

The influence of certain gases on ferrous bicar- 
bonate: Lawrence W. Bass and Oskar Bau- 
DiecH. Our researches on the reduction of ni- 
trates with ferrous hydroxide, on the splitting of 
pyrimidines with ferrous bicarbonate and on the 
aging of ferrous bicarbonate have not solved 
the question as to whether or not the action of 
these substances is due only to the nature of the 
surface of the freshly precipitated compound 
(absorption power). It is probable that another 
vital factor is the chemical nature of the various 
hydrates of the iron complex. To study the 
question further, an investigation was made of 
the activity of the ferrous bicarbonate when pre- 
cipitated in the presence of various gases such 
as air, nitrogen, oxygen, nitrous oxide, acety- 
lene and carbon monoxide. It has been proved 
that the activity of the compound is different, as 
shown by the quantity of thymine split, a fact 
which indicates that the second factor must he 
taken into consideration. 

A new catalyst for use in catalytic oxidations 
in the vapor phase: Frederick William Atack. 
In the course of an investigation of the catalytic 
effect of certain porous materials, the activity 
was traced to the presence of titanic oxide. It 
is a matter of doubt whether this substance is as 
effective as the vanadic acid or molybdic acid 


catalyst, but it was found possible to oxidise 
naphthalene to phthalie add and, more readily, 
anthracene to antbsaquinone by passing the vapor 
mixed with air ovdrthe heated catalyst. 

Fluoro and ioddfomsoybbermoic adds and their 
condensation to derivatives: F. C. 

Hahn and E. EIcmet Bud; Fluorobensene and 
o- and p-fluorotolsenes have been condensed with 
phthnlie anhydrite in presence of aluminum chlo- 
ride, the rcsultiig bensoyl-bensoic acids and their 
condensation to fiuoro and metby 1-fluor oanthra * 
quinones studied. The fluorine derivatives cor- 
respond in constitution to the ohloro compounds 
analogously obtained and resemble them in prop- 
erties. The fliorine in p-fluoro-bensoyl-benzoic 
acid is replaced by hydroxyl on boiling with 
strong alkali. When lodobenzene is condensed 
with phthalic Anhydride in the same way, most 
of the iodine is set free and the product is a 
mixture of beisoyl benzoic acid with about 12 
per cent, of the p-iodo-benzoyl -ben zoic acid which 
can be isolated by conversion to the iodoso chlo- 
ride from which it is regenerated by reduction. 

The reaction between benzyl bromide arid alkyl 
magnesium b&mides :H. T. Clarke, W. W. Hart- 
man and M. R. Bretbkn. On adding benzyl 
bromide to an ethereal solution of butyl magne- 
sium bromide, a vigorous reaction takes place, 
the main products being dibensyl, alpha-butylene 
and butane. n-Amyl benzene is formed in only 
very small amdjnnt. 

The preparation of acetylenes from dihalides: 
A. J. Hill andF.T. Tyson. It is well known 
that acetylenes of the normal type R — C=CH, 
rearrange into more symmetrical configurations 
by the action of alcoholic potash, yet there ap- 
pears to be a lack of information, from a quanti- 
tative standpoint, an the extent of molecular re- 
arrangement when hydrogen halide is removed 
from symmetrical ( 1 ) and unsymirictHcal (£) di- 
halides, either by solution methods, or in the 
gaseous phase with soda lime. (1) 

CH a X. (2) BCHXg. 1, 1 diehloroheptanc, a 
representative of type % has been investigated 
with respect to the products resulting from 
gaseous phase dehalogenation with soda -lime in 
an electrically-heated tube. The results have 
thus far indicated that the tendency for molec- 
ular rearrangement is vety pr<taounced,aiid even 
under the most favorably Cooditlooas the yield 
of the normal acetylene, ^((81|)4C=OH, is 
not above 30 per cent. cSt£*fete& on the basis 
of the unsaturated compounds formed in the 
reaction, or 10 per cent., referred t6 the diehio- 
roheptane* 

Charles X>. Parsons, 

Secretary. 
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LIGHT WAVES IN ASTRONOMY 1 

When any object is viewed in a telescope 
tlie image formed at the focus results from the 
concurrence of the light waves which reach the 
focus from all parts of the object glass. 

In the simplest east — that of a star which is 
so far away that it may he regarded as a point 
of light the image will not be a point, but a 
disc of appreciable size surrounded by a series 
of concentric circles as shown in Figure la. 

In the case of a double star each component 
will present such a figure readily separable in 
a telescope of adequate size as in Figure lb . 

But if the stars form a very close double, the 
two figures overlap as in Figure lc and in this 
case the system is not to be distinguished as a 
double. 2 

It can readily be shown that the limit of res- 
olution is reached when the relation between the 
angular separative <x 0 is given when this is 
equal to the ratio of the length A of the light 
wave to the diameter d of the objective multi- 
plied by the constant factor 3.22. 

Thus in case of the 100-inch telescope at 
Mt. Wilson the angle would be 1.22 X 1/50000 
x 1/100 or one in four million, corresponding 
to an angle of about one twentieth of a second 
of are*, which may be visualized as the appear- 
ance of a dime thirty miles away. 

Next consider the appearance of an object 
presenting an actual disc such as a small plan- 
etoid. Each point of the disc would form an 
image like that in Figure la, the integrated 
effect corresponding to the appearance in 
Figure Id. 

Here again the appearance of d will not be 
distinguishable from Figure la if the angular 
diameter of the disc is less than a 0 = 1.22X/d. 
This then corresponds to the utmost attainable 

* Abstract of a lecture given under the auspices 
of the Carnegie Institution of Washington on 
April 26, 1923. 

2 At least not accurately measurable though 
there may be indications of doubling. 
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limit of resolution with the largest telescope in 
the world under perfect conditions of atmos- 
phere. 

But the character of the image at the focus 
(taking for simplicity the ease of a star) de- 
pends on the form of the aperture of the tele- 
scope. If this were square instead of round 
the appearance would be that represented in 
Figure 3 e. 

If instead of a single aperture there are two 
arranged as in Figure 2 the appearance of the 



image of a star would be that shown in Figure 
*/■ 

The figure presents no resemblance in this 
case to the object, but for purposes of meas- 


urement it *as two important advantages. 
These may he best illustrated by considering 
once more the case of a double star, which 
would show ag diffraction figure corresponding 
to Figure lg the two stars were well sepa- 
rated. If, hoover, the stars form a close 
doublet, these two figures will overlap 8 and at a 
definite distance will entirely vanish, if the two 
stars are equally bright. The graph represent- 
ing the visibility of the fringes as a function of 
the distance between the two apertures is shown 
in Figure 3 corresponding to the formula 



the fringes (which may m* observed with re- 
markable accuracy) occurs#! intervals corres- 

3 Fig. lh represents the diffraction figure due 
to a very close doublet, the component* of which 
are not in the same horizontal plan?. If they were 
in the same plane, the fringes vanish. 



Jttkx 22, 1»8»J 
ponding to a 
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etc., or when 



l/3tt 0 j 3/2a 0 , 

X 3X 

etc., 

2d 2d 

so of a doublet by this method 

can te^learly established with a telescope of 
only pilar tenths the diameter of that required 
when i»ing the pdl aperture. 

Btifc mueh important is the fact that the 
vanishing of the fringes (or even the observa- 
tion of the minimum in case the stars are of 
unequal brightness) is capable of far greater 
accuracy £ban the more or less vague observa- 
tion ^^wsolhtioa.^ Similar considerations 
the curve/ Figure 4, representing 
oftho ^ formula 

t ?2“ cos nw 4w 



where n=«dot/X give values «= 


too poor for the usual astronomical observa- 
tions, The same result 4 was obtained with the 
60-inoh and finally with the ^100-inch at Mt. 
Wilson.® 

The feasibility of the interference method 
being thoroughly confirmed, the problem of the 
investigation of the angular distance between 
the components of a double star was undertaken 
by Dr. J. A, Anderson. 

From spectroscopic evidence Dr. W. W. 
Campbell showed that the star Capella was a 
binary star whose angular separation was just 
beyond the separating power of the 100-inch, 
so that it presented an object most suitable for 
the test, 

o* 


A 

2.44-, 
d d 

etc., for the points at which the fringes van- 
ish; whence «, the angular diameter of the disc, 
may be found — and with an order of accuracy 
but little inferior to that found in the meas- 
urement of the angular distance between the 
components, of a double star. 

A teat, by the interference method, of the 
measurement of the diameter of the Satellites 
of Jupiter was made at Mt. Hamilton in 1890, 
giving results of considerably greater accuracy 
than any hitherto obtained, and proving ciearly 
the applicability of the method to the measure- 
ment of discs of much smaller angular diame- 
ters than these. Thirty years afterward, by in- 
vitation of Dr. Geo. E. Hale, it was proposed 
to make an extended investigation into the pos- 
sibilities of the method at the Mt. Wilson Ob- 
servatory. 

A preliminary trial with the forty-inch at the 
Yerkes Observatory showed elearly that inter- 
ference fringes were readily observed even 
when atmospheric disturbances made “seeing” 



-so* 


The results of Dr. Anderson's work are shown 
in the graph, Figure 5, representing the orbit. 
The results of a comparison of the separate ob- 
servations with the calculated orbit show that 
^the accuracy of these measurements reach the 
extraordinary limit of one ten thousandth of a 
second of arc. (A dime at 30 miles distant 
would show corresponding irregularities of the 

4 In this last test a diaphragm with two small 
apertures was placed near the focus, instead of at 
the objective, making measurement much more 
conveniently and without any loss of accuracy. 

6 A probable explanation of this unexpected re- 
sult is doubtless something like the following: 

When the entire aperture of the telescope is 
used, the integrated effect of the atmospheric dis- 
turbances is a confusion of the focal image gen- 
erally referred to as "boiling.” In the case of 
two small apertures at opposite ends of a diame- 
ter, the fringe system moves as a whole, but is 
nevertheless quite distinct so long as the motion is 
not too rapid for the eye to follow. 



706 


SCIENCE 


order of a thousandth of an inch.) The stars 
are so far distant that, although many of them 
are much larger than our sun, the angular 
diameter of the disc they would present is too 
small for the largest telescope to discern. It 
would require a telescope two or three times as 
large as the 100-inch instrument at Mt. Wil- 
son to render visible even the largest of these. 
The interferometer, however, offers a base line 
which may be much larger than the diameter of 
the telescope; and the previous work justified 
the hope that atmospheric disturbances would 
not seriously affect the clearness of the inter- 
ference fringes. 

There was, however, considerable doubt as to 
the possibility of constructing so huge an in- 
strument with sufficient rigidity to prevent 
warping or vibrations the amount of which 
must not exceed a ten thousandth of an inch. 
The work was undertaken at the laboratory of 
the Mt. Wilson Observatory under the direction 
of Mr. F. G. Pease. 

A preliminary test showed the interference 
fringes quite clearly, even with rather poor 
“seeing.” 



Fig. 6 gives a schematic view of the arrangement. 



{you £VB, No. 148* 


M, M 4 are two plane mirrors which reflect 
light from the star to the two mi^rora MaMs, 
whence they proceed to the ocmcJ^j»||pictor 
Ms, proceeding thence ultimately to ihi 
of the instrument where they product? ^In- 
ference bands, whjch are viewed by an eyepiece" 
at E. 

Figure 7 shows the plan and^Figore if the- 
elevation of the interferometer beam and Figure 
9 is a photograph of the beam atta&ed to the 
tube of the telescope,® 



On December 13, 1920, Mr. Pease reported: 

"After preliminary aettings on # Peipsi, with* 
the mirrors separated 81 inches; and on f}' 
Persei and y Orionis, with a separation of 121 
inches (thus insuring that the instrument war 
in perfect adjustment), it was turned on r 
Ononis (Betclgeuse) and the interfered^ 1 
fringes were sought for some time but ebuld 
# not be found. When next turned on 
Majoris the fringes at once appeared, fchtte fiir- 
niahing a complete cheek.” 

The expression of the relatibii between a, the 11 
angular diameter of the star, and the distune 
& between the mirrors at disappearance is* 
a~1.22X/d. Assuming the tdfecti W 
length X = 5750 Angstrom rait*; WX' 
c.m. the anguar diameter of tr : 

0*,047. To find the actual dia^tnetaP 1, 
we must multiply this by the disthd^e 

Alt was not at all necessary for optical require* 
meats to use so large a telescope; fcuk tb% v XOO- 
inch had such great stability that the a^ditJ&paV 
weight (some 800 pounds) produced 
ment of its adjustment*. 
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Jwrs is, tmi 

star,whioh*m terms of its parallax 0".018 gives 

a resalt 

.047 

X 02,500,000, 

.018 

thftt is a diameter of 240 million miles, 300 
times the diameter of our sun 1 
. This value is based, however, on the assump- 
tion that the disc presents a uniform illumina- 
tion; but as there is undoubtedly a falling off 
of intensity away from the center this result 
may be considerably too small. 

Since the* announcement of this result sev- 
et*l Otter stars have shown an appreciable 
diameter and one, Afttares, is found to be even 
a bigger giant than Betelgeuse. 

A still larger interferometer with a base of 
fifty feet is now under construction, by means 
of which the number of stars which fall within 
rfcnge will be considerably increased and it 
may even be hoped that the distribution of light 
over the discs may be determined. 

A. A. Michklsost 

Birtvxasrnr of Chicago 


TWENTY-SEVEN KINDS OF MEN 

Thkbe are twenty-seven kinds of men. It is 
worth while to take account of personal stock 
and to honestly decide which of the twenty- 
seven varieties we ourselves represent, for it 
may be possible, within limitR, to change our- 
selves, if desirable* into different sorts of 
men. 

Or better yet, we might try to classify our 
neighbor whose faults, if not his virtues, are 
usually more apparent than our own. It is 
always an engaging mental exercise to size up 
other people since success in life depends 
largely upon correct judgments concerning 
those with whom we have to deal. In rder to 
do this fairly we must discover what determines 
the sort of person our neighbor is and wherein 
he or she differs from twenty-six other kinds of 
people, there are three contributing factors 
that go to make up any man — or woman — and 
no one of the three can possibly be omitted. 

The first is environment or the surroundings 
in which a person is brought up. It represents 
the opportunity or chance in life which one has. 
The second is natural capacity which is inher- 


ited from one’s forbears. This is heredity or 
endowment. The third factor is the response 
which is made with & given inheritance, what- 
ever it may be, within one’s particular surround- 
ings. 

Environment is the stage setting; inheritance 
the actor and the response what the actor per- 
forms upon the stage. The play involves all 
three. Environment is what a man has; in- 
heritance is what he is and response is what he 
does. It takes all three of these things to make 
a neighbor or any one else. 

Furthermore, inheritance is decided before- 
hand for every man. No one can choose his 
parents or determine the inborn capacity with 
which they endow him. It is too late to do 
that when one arrives on the scene. If a man 
draws a blank in his biological inheritance he 
is simply out of luck for he cannot change it 
or draw again. 

This is why there is no real reason for any 
one to be either proud or ashamed of his 
“blood,” or his ancestry, whatever it may be. 
He has no hand in determining it. One may, 
however, properly feel pride or shame for the 
environment in which he remains or for the 
response that he makes with whatever ability 
he has to that environment, since both of these 
factors are to a degree within his control. When 
he marries he may also feel pride or shame in v 
the mate whom he chooses to be the fellow de-, 
terminer of the natural capacity which he wills^ 
to his children, because it is within his control^ 
thus to enrich or cheapen the blood that he has. 
to pass on to the next generation. 

To reduce the matter to the simplest terms, 
the three fateful factors that determine a, 
man, namely, environment, heredity and; re- 
sponse, may each occur in at least three varying, 
grades indicated roughly as good, mediun^apd’ 
poor. By combining these factors we lurive. 
at twenty-seven kinds of men. For example, 
the inheritance that a man is born with, may . 
be good, medium or poor. Likewise . the , en-j 
vironment in which he finds himself;* and the. 
response that he makes under thecircumstanoes 
may be also good, medium or poor. Ip the list 
below are given the twenty-seven possible com- 
binations resulting from this simple . arrange-.., 
ment: 
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Inheritance 

Environment 

Besponsi 

1 . 

Good 1 

Good 

Good 

2, 

Good 

Good 

Medium 

3. 

Good 1 

Good 1 

Poor 

4. 

Good 

Medium 

Good 

5. 

Good 

Medium 

Medium 

V 6 . 

Good 

Medium 

Poor 

7. 

.(Vpod 

Poor 

Good 

8 . 

Good 

Poor 

Medium 

9. 

Gohd 

1 Poor 

Poor 

10, 

Medium 

! Good 

i Good 

11. 

Medium 

Good 

Medium 

11 

Medium 

! Good 

Poor 

18. 

Medium 

Medium 

Good 

14. 

Medium 

Medium 

Medium 

15. 

Medium 

Medium 

Poor 

10. 

Medium 

Poor 

Good 

17. 

Medium 

Poor 

Medium 

18. 

Medium 

Poor 

Poor 

19, 

Poor 

Good 

Good 

20. 

Poor j 

Good 

Medium 

21, 

Poor 

Good 

Poor 

22, 

Poor 

Medium 

Good 

23, 

Poor 

Medium 

Medium 

24, 

Poor 

Medium 

Poor 

25. 

Poor 

Poor 

Good 

20. 

Poor 

Poor 

Medium 

27. 

Poor 

Poor 

Poor 


We are now ready to classify our neighbor. 
Which of the twenty-seven possible types does 
he represent and what hope is there of trans- 
forming him into a better man f 

Take the ease of a man like number fourteen 
in the list who is “medium” in all of the 
three determining particulars. How can he 
shift his position in the scale of life and be- 
come a different man? 

In the first place he can not change his 
heredity, for, unlike the heir who inherits ma- 
terial property, he can neither lose nor add to 
his heritage of innate capacity, any more than 
a rabbit can lose or add to what makes it a 
rabbit and become a bird or some other animal. 
A man born medium in capacity must remain so. 

He can modify the environment which holds 
him in its influential embrace and he can also 
change his response to that environment, either 
through education, experience and effort, or by 
the neglect of these means, so that the result 
will be a different kind of a man. 

Moreover it is plain that in selecting a mate 
for our neighbor, which is always less compli- 
cated than selecting a mate for one’s self, 
number nine in the list, that is, a person with 
good inheritance, poor environment and poor 
response, would be a better risk for him than 
number nineteen for instance, which denotes a 


person with poor inheritance, good environment 
and good response, not only because thercwonld 
be more hope of improvment during the life- 
time of the prospective partner but also be- 
cause the possible children of such a Union 
would start life with better “blood” or eapae* 
ity and that is a priceless thing. 

Too frequently what passes for a “good 
match” in society refers solely to environment 
and material possessions of the parties con- 
cerned rather than to their biological inheri- 
tance or blood. A man may marry a fortune 
and lose it but he can not lose his mother^* 
law and all she means to the blood of his chil- 
dren. It is far better, indeed, to marry good 
blood than good environment because natural 
capacity usually leads, sooner or later, to an 
effective response which is likely in the end to 
insure a desirable environment. The self-made 
man who feels commendable pride in his hand- 
iwork is one who has risen in the ranks of 
the twenty-seven kinds of men but no one, even 
in a democracy, can go all the way from the 
bottom of the ladder to the top in one lifetime. 
That accomplishment takes generations of time 
and a judicious selection of one's grandparents. 


Brown University 


H. E. Walter 


SCIENTIFIC EVENTS 

THE ROCKEFELLER BUILDINGS AT UNI- 
VERSITY COLLEGE, LONDON 
A visit of the King and Queen of England 
to University College and its Medical School, 
London, to lay the foundation stones of the new 
obstetrical hospital and the new nurses’ home 
was paid on May 31. According to the British 
Medical Journal these two buildings are in 
Huntley street, whose northern end is already 
occupied by one side of the medical school 
buildings which front the side of the hospital in 
University street. The King and Queen also 
formally opened the new Anatomy Institute 
of University College, recently erected in Gower 
street immediately south of the college quad- 
rangle and west of the Physiological Institute, 
which also has been enlarged. It was announced 
nearly two years ago that the Rockefeller Foun- 
dation had arranged to give sums amounting 
together to £1,205,000 to University College and 
University College Medical School with the aim 
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of forming in London an ideal medical school 
equipped in all departments on the most mod- 
eon lines. Of the total am omit given to the 
College the sum of £370,000 was for an Insti- 
tute of Anatomy and for additions to the staff 
of that department and certain others. The 
cost of the site, building, equipment and libra- 
ry of the Institute of Anatomy was estimated 
to be £100,000, leaving a capital sum for main- 
tenance of £180,000, calculated to provide 
£5,000 a year for additional staff in the anatomy 
department, £2,500 in the physiology depart- 
ment and £1,500 in other departments. Univer- 
sity College Hospital fills an island site, so that 
it is not susceptible of enlargement. The num- 
ber of beds at the disposal of the directors of 
the cUojcal units recently established was con- 
sidered to be too small and it was not found 
possible to make proper provision for obstetrics. 
It was decided, therefore, to take over the space 
in the nurses' wing and to build a new nurses’ 
home and a new obstetrical hospital. The Rock- 
efeller Foundation arranged to give £400,000 to 
University College Hospital and Medical School 
for building and reconstruction and £435,000 
for maintenance. The income of this endow- 
ment fund is to be used for the furtherance of 
medical education and research in the Medical 
School, but a sum not exceeding £16,000 a year 
is to be applied to the upkeep of the 120 beds 
allocated to the purposes of the medical and 
surgical units until such time as money can be 
otherwise raised, when the income of the en- 
dowment will be restored to its original pur- 
pose of helping medical education and research. 
The new buildings for the obstetrical depart- 
ment, it is estimated, will cost £110,000 and will 
provide sixty beds; the responsibility for their 
maintenance will fall on the corporation of 
the hospital, which will have to increase its 
present income by some £15,000 to *,20,000 a 
year. 

“UNIVERSITY CITY" AT PARIS 
The Paris correspondent of the Journal of 
the American Medical Association reports that 
the corner stone of the “University City" was 
laid on May 9 in the presence of M. L4on 
B6rard, minister of public instruction ; M. Paul 
Strauss, minister of public health; Professor 
Paul Appell, rector of the University of Paris; 


the deans of all the faculties of the University 
of Paris; Dr. de Lobinifcre-Iiarwood, dean of 
the Faculty of Medicine of Montreal; Dr. Rous- 
seau, dean of the Faculty of Medicine of Que- 
bec, and many other university professors. The 
men and the women students were represented 
by the respective presidents of the general asso- 
ciations. A student, M. Kauck, read an account 
of the origin of the University City, which had 
been engrossed on parchment and which was 
afterward enclosed in the comer stone of the 
edifice, together with a number of coins of this 
year’s mintage, to perpetuate the memory of 
the establishment. 

This is the first of a group of buildings in- 
tended to provide healthy and economical lodg- 
ings for 350 men and women students of lim- 
ited means. They are to be erected on the 
leveled fortifications of Paris, at the southern 
extremity of the Latin Quarter, on a plot of 
ground deeded by the city to the University of 
Paris. The funds for the buildings themselves 
were secured through the liberality of M. Emile 
Deutsch de la Meurthe, who made for this pur- 
pose a gift of ten million francs. The hope is 
entertained that the foundation established by 
M. Deutsch de la Meurthe will be followed by 
others, all destined to provide for the needs of 
students and due to the initiative of generous 
minded persons, whether they be French or 
foreigners, who are friends of France. This 
group of buildings will form the University 
City, so called, and will constitute a suburb 
for students situated between the Montsouris 
Park and another park to be especially laid 
out for them through the solicitude of the city 
of Paris. As is impressively stated in the parch- 
ment roll deposited in the comer stone, “Thus 
will have been established a new focus of 
French and human culture, where three thou- 
sand students, coming from all countries of the 
world, provided with books, sunlight and fresh 
air, brought together in affectionate emulation 
and reflecting honor on the oldest university of 
Europe (founded in the second half of the 
twelfth century), will work together in concert 
to bring about a harmonious development of 
their minds and bodies, which will redound 
to the progress of science and to an 
understanding among the nations they repre- 
sent," 
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AWARDS OF THE ROYAL GEOGRAPHICAL 
SOCIETY 

Lord Ronaldshay made the presidential ad- 
dress at the anniversary general meeting of the 
Royal Geographical Society on May 28. At its 
conclusion he presented the medals and an- 
nounced the other awards for the year : 

The Founders' Medal — the highest recognition 
of the society-— he said, was awarded this year 
to a distinguished Danish explorer, Mr. Knud 
Rasmussen, for his scientific exploration of Green- 
land and the American Archipelago, which he 
had been carrying on with unabated steal and 
with marked success over a period of more than 
twenty years. The son of a Danish missionary 
in North Greenland, Mr. Rasmussen included 
amongst his achievements the famous journey 
in 1912 across the inland ice of North-West 
Greenland to the opposite coast and back, one 
result of which was to show that Peary Land 
was a part of the mainland, the supposed Peary 
Channel being a fjord only. A further journey, 
planned in 1916 and undertaken in 1917, with 
an investigation of possible Eskimo migrations 
by the extreme north of Greenland as one of 
its objects, produced no trace of any such mi- 
gration. This negative result, however, was ac- 
companied by positive results of value in the 
spheres of botany, zoology and geo log}’, thanks 
to the labors of his companions, Wulff and Koch, 
while all the great fjords along the north of 
the coast of Greenland were mapped. The ex- 
pedition Was carried out amid great difficulties 
and hardships. Since 1921 Mr. Rasmussen had 
embarked upon a prolonged expedition of the 
American Arctic Archipelago with a view to car- 
rying out a systematic ethnological investigation 
of those regions — a project which he had evolved 
some eleven years before. The expedition was 
still in the field and was not expected to return 
before next year. 

The society's other gold medal* was awarded 
to the Hon. Miles Staniforth Smith for what the 
president described as a remarkable journey into 
the interior of Papua made in 1912, when Mr. 
Smith was administrator of that territory. It 
was, he said, especially fitting that the explora- 
tion of the inaccessible hinterland should have 
been carried through by an eminent citizen of 
the Australian Commonwealth. 

The other awards were: The Gill Memorial.— 
To Captain Augi6r&s, who has traveled exten- 
sively in North-West Africa since 1913, with ft 
view to lifting the veil from the little-known 
stretches of the Sahara. 
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The Murchison Grant. — To Captain ft 
Stigand, who bad a long period of goversenfOA 
service in Africa. In 1910 he became a resident 
magistrate for Nagamiland, and the particular 
piece of work which had earned for him tike 
award was an admirable map of that conn* 
try. 

The Cuthbert Peek Grant. — To Mr. Frazer and 
Mr. Odell, the surveyor and the geologist of the 
Oxford expedition to Spitsbergen in 1921. 

The Back Grant — To Mr. B. GlanviU Carney, 
writer on geographical subjects and editor of 
four of the volumes of the Hakluyt Society. 

AN OUT-OF-DOORS MUSEUM FOR THE 
UNIVERSITY OF MICHIGAN 

An anonymous donor has purchased for the 
University Museums, University of Michigan, 
& tract of land comprising 120 acres in Mis- 
saukee County, Michigan, for museum purposes. 
To this area has been added, by deed from the 
Department of Conservation to the university, 
240 acres of tax homestead lands in two parcels, 
one of eighty acres and another of 100 acres. 
The eighty acres adjoins the original 120 acres, 
making a tract of 200 acres, which is close to 
the 160 acres. It is expected that the two tracts 
can easily be united in the future if this is con- 
sidered advisable. 

The whole tract has been deforested, but not 
cleared of the second growth and it is the site 
of many remarkable Indian earthworks, in- 
cluding two large circles, many Indian mounds 
and hundreds of pits. The principal purpose 
of the gift is to preserve the Indian remains 
and to make possible their detailed study by 
the Museum of Anthropology. The area is also 
to serve as a sanctuary for native animals and 
plants and as a place where experimental field 
studies may be carried on by the Museum of 
Zoology. 

The earthworks will be restored after explora- 
tion and roads will be opened to the more con- 
spicuous ones, so that tourists may inspect them 
under proper restrictions. In other words, the 
preserve will be an out-of-doors museum in the 
broadest meaning of the term museum, since it 
will preserve and exhibit the Indian remains 
and wild life and at the same time provide facil- 
ities for research, 

Alexander G. Ruthvrn 
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SCIENTIFIC NOTES AND NEWS 

For the Roosevelt Memorial Association, 
President Harding presen ted on June 15 gold 
jnedals to Mias Louisa Schuyler, known for her 
philanthropic work ; Professor Henry Fair- 
field Osborn, prosident of the American Mu- 
aeum of Natural History, and Major General 
Leonard Wood. In presenting Professor Os- 
born, Mr. Hagedorn said that Theodore Roose- 
Telt had sought him out again and again “as 
the highest authority in a field that was dear to 
his heart" 

A portrait of Professor A. A. Michelson, 
for over thirty years head of the department 
of physics in the University of Chicago, which 
was painted by Ralph Clarkson of Chicago, is to 
be a gift to the university from a large number 
of Professor Michelson’s former students and 
friends. The portrait has been temporarily 
placed in the Quadrangle Club. 

The University of Cambridge will confer the 
degree of Doctor of Science on Wilder Dwight 
Bancroft, professor of chemistry in Cornell 
University; Ernst Julius Cohen, professor of 
chemistry in the University of Utrecht; Albin 
Haller, president of the Academy of Sciences of 
the Institute of France; Charles Moureu, pro- 
fessor of chemistry in the College de France; 
Baffaelo Naisni, professor of chemistry in the 
University of Pisa; Am6 Pictet, professor of 
•chemistry in the University of Geneva; and 
Frederic Swarts, professor of chemistry in the 
University of Ghent. 

The University of Oxford will confer at the 
forthcoming commemoration on June 27 the 
honorary degree of doctor of science on Sir 
E. Rutherford, F. R. 8., Fellow of Trinity 
College and Cavendish professor of experi- 
mental physics in the University of Cambridge, 
and on Dr. Louis Lapicque, professor of phys- 
iology in the University of Paris. 

Tot British Institution of Electrical Engi- 
neers has presented its Faraday medal for 
‘‘notable scientific or industrial achievement in 
electrical engineering, or for conspicuous ser- 
vices rendered to the advancement of electrical 
science,” to Sir Charles Parsons, the distin- 
guished engineer. 

Tot David Livingstone Centenary Medal for 
1923 has been awarded to Griffith Taylor, asso- 
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date professor of geography in the University 
of Sydney, Australia. This medal, founded by 
the Hispanic Society of America and awarded 
by the American Geographical Society, is given 
“for scientific achievement in the field of geog- 
raphy of the southern hemisphere." The second 
Pan-Pacific Scientific Congress will meet in 
August and September of this year in Aus- 
tralia at which time presentation of the medal 
to Dr. Taylor will be made by the American 
Geographical Society's representative. 

The honorary degree of doctor of science was 
on May 31 conferred on Dr, Karl F. Kellerman, 
associate chief of the Bureau of Plant Industry 
of the Department of Agriculture, by the Kan- 
sas State Agricultural College. Dr. Kellerman 
is the son of William A. Kellerman, professor 
of botany in the college from 1883 to 1891. 

Professor Warren G. Waterman has been 
elected president of the Illinois State Acad- 
emy of Science for 1923-24. 

Professor D. M. Mottier, of the University 
of Indiana, lias been appointed chairman of a 
committee for the state for the conservation of 
rare wild species of ferns and flowering plants. 

The Sigma Xi fellowship for the year 1923- 
24, with a stipend of $1,500 and $500 for ex- 
penses, has been granted to Professor Roy L. 
Moodie, of the College of Medicine, University 
of Illinois, Chicago. Professor Moodie expects 
to continue his studies in paleontology, working 
in various museums in California and the south- 
west 

The Ricketts Prize of the University of Chi- 
cago for research in pathology, hygiene and 
bacteriology for 1923 is divided between Lau- 
retta Bender and Robb Spalding Spray. Miss 
Bender receives a first prize of $300 for 
“Hematological studies in experimental tuber- 
culosis of the guinea pig,” and Mr. Spray a 
second prize of $50 for “A bacteriological study 
of pneumonias of sheep.” 

Dr. R. B. Moore, retiring chief chemist of the 
Bureau of Mines, was guest of honor at a lunch- 
eon on May 29, which was attended by a large 
number of his associates at the bureau, 

Walter M. Berry, who has been chief of the 
gas engineering section of the Bureau of 
Standards, has resigned effective July 1 to be- 
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come engineer in charge of research of the Cal- 
ifornia Gas Research Council. 

A. H. Hooker, of the Hooker Electrochemical 
Company, was elected president of the Manu- 
facturing Chemists* Association at the annual 
meeting held in New York on June 5. 

Dr. Victor F. Hess, chief physicist of the 
United States Radium Corporation, has re- 
signed to assume the chair of experimental 
physics at the University of Graz in Austria. 

Professor Colin G. Fink, head of the divi- 
sion of electro-chemistry, Columbia University, 
has been elected to honorary membership in the 
honorary engineering fraternity Tau Beta Pi. 
Dr. Fink has recently been granted letters pat- 
ent on his insoluble cupro-siUcon anode now in 
successful operation at the large copper works 
at Chuquiearaata, Chile. 

Eric A. Lof, who since 1909 has been con- 
nected with the power and mining engineering 
department of the General Electric Company as 
industrial engineer and specialist, has resigned 
to take up work with the American Cyanamid 
Company. 

The representatives of the American Asso- 
ciation for the Advancement of Science at the 
twenty-sixth annual meeting of the American 
Society for Testing Materials, to be held at 
Atlantic City, New Jersey, from June 25 to 29, 
are : George K. Burgess, director of the United 
States Bureau of Standards, and C. L. War- 
wick, secretary-treasurer of the society. At the 
exercises held during commencement week at 
the Carnegie Institute of Technology, Pitts- 
burgh, Pennsylvania, the association is to be 
represented by Edward K. Strong, Jr., pro- 
fessor of education and head of the department 
of educational reference and research in the 
institute. 

Officers of the Linnean Society, London, 
have been elected as follows : President , Dr. A. 
B, Iiendle; treasurer, Mr. H. W. Monckton; 
secretaries , Dr. B. Daydon Jackson, Dr, W. T. 
Caiman and Captain J. Ramsbottom; other 
members of council , Dr. W. Bateson, Dr. G. P. 
Bidder, Mr. R. H. Buroe,* Professor F. E. 
Fritch, Professor E. S. Goodrich, Dame Helen 
Gwynne-Vaughan, Sir Sidney F. Harmer, Dr. 
A. W. Hill, Mr. L. V. Lester-Garland, Baron 


Rothschild, Dr. R, J* Salisbury, Mr. R. Ta* 
bor, Mr. T. A. Sprague, Professor F. E. Weiss 
and Dr, A. Smith Woodward* 

Dr. W. J. Mayo, of the Mayo Clinic, Rochet 
ter, Minnesota, who had conferred on him the 
•honorary doctorate of laws at the recent com- 
mencement of McGill University, has sailed for 
Europe where the degree Of master of surgery 
will he conferred on him by Trinity College, 
the University of Dublin and the degree of doc- 
tor of science by the University of Leeds. Dr. 
Mayo will present a paper on July 17 before 
the International Surgical Congress. 

Di^, Hugh S. Citimino, surgeon general of 
the United States Public Health Service, has 
been attending meetings of the committee on 
health of the League of Nations held in Paris 
at the end of May. 

A scientific mission, composed of Professor 
Mouren, chemist at the College de France, hi* 
son and an assistant, has left Marseilles i$fc 
Madagascar to examine the radio-active defMtidts 
which have been discovered on the island and 
to ascertain the properties of the thenhi! waters 
at Antsirabe, 

Dr. Arthur D. Little, of Cambridge, spoke 
on June 18 before the New York State Bankers’ 
Association on “The chemistry behind the dol- 
lar.** 

Dr. W. D. Bancroft, professor of physical 
chemistry in Cornell University, gave an ad- 
dress entitled “A plea for research** at the 
house of the Royal Photographic Society, Lon- 
don, on June 5. 

Professor H. R. Kkuyt, who occupies the 
chair of physical chemistry in the University of 
Utrecht, recently gave a lecture upon the elec- 
tric charge of colloids before the medical chem- 
istry department of the University of Edin- 
burgh, 

Mr, J. T. Saunders, demonstrator of animal 
morphology at the University of Cambridge, 
is giving at Basle a course of twelve leoturesun 
the “Basis of fresh water biology” in the uni- 
versity. Mr. Saunders is lecturing in French. 
These lectures are a return for those delivered 
by Professor Zscbokke, of Basle University, 
last term in Cambridge on the “European 
fauna.” 
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ally of Minnesota, died at Phoenix, Arizona, on 
March 31, aged seventy years, He had re- 
cently returned from Brasil with large collec- 
tions of fungi and flowering plants. 

Dm. A . Loose, formerly professor of parasit- 
ology in the School of Medicine, Cairo, died on 
May 4, aged sixty-two years. 

Mm, M. de C. 8 . Salter, superintendent of 
the British Rainfall Organization, died on May 
21, aged forty-two years. 

Captain Carl Hartvig Ryder, director of 
the Danish Meteorological Service, died on 
May3. 

Colonel George Falconer Pearson, distin- 
guished for his work on forestry in India, died 
on April 25, at Kington, Herefordshire, aged 
ninety-six years. 

On June 7, at the Brooklyn Botanical Gar- 
den, was unveiled the Alfred T. White Memorial. 
This consists of a semi-circular seat of stone 
facing a tablet of serpentine rock bearing a 
bronze bas-relief six feet high by five and one 
half feet wide, by Mr. Daniel Chester French. 
At the right of the design is the figure of a 
woman, seated, with a small child beside her. In 
her lap is a partly completed wreath of moun- 
tain laurel, and she is reaching forward to pluck 
a branch from a laurel bush in blossom on the 
opposite side of the plaque beneath an oak. The 
seat and tablet were designed by Mr. Henry Ba- 
con, who was the architect of the Lincoln monu- 
ment in Washington. The memorial was a gift 
from former associates and friends of Mr. White. 

We learn from Nature that at the annual 
meeting of the Institution of Electrical Engi- 
neers May there was presented to the insti- 
tution: (1) an oil painting of the late Dr. Sil- 
vanus Thompson (presented by Mrs. Thomp- 
son) ; Dr. Thompson’s library (presented by a 
number of members of the institution and oth- 
ers); and (2) a bronze bust of Dr. Thompson, 
by Mr. Gilbert Bayes (presented by the Fins- 
bury Technical College Old Students’ Associa- 
tion). 

A PRELIMINARY announcement regarding the 
general discussion on the electronic theory of 
valency arranged by the Faraday Society, to be 
held at Cambridge on July 13-14, has been is- 


G. N. Lewis, of the University of California, 
will open the proceedings on the Friday after- 
noon with a general introductory address and 
he will probably be followed by Mr. R. H. Fow- 
ler, with a paper intended to open discussion 
on the physical and inorganic side of the sub- 
ject. Among those expected to speak are Sir 
J. J. Thomson, who will be in the chair; Sir 
Ernest Rutherford, Sir William Bragg and 
Professor W. L, Bragg. The Saturday morn- 
ing session will be devoted chiefly to applica- 
tions of the theory in organic chemistry. Sir 
Robert Robertson, president of the society, will 
preside, and opening papers will be given by 
Professor T. M. Lowry and Dr. N. V. Sidg- 
wick. Among those expected to speak are Pro- 
fessor W. A. Noyes, Sir William Pope, Profes- 
sor A. Lapworth, Professor I. M. Heiibron, Dr. 
W. H. Mills, Professor J. F. Thorpe and Pro- 
fessor R. Robinson. On the Friday evening a 
complimentary dinner will be given to Profes- 
sors Lewis and Noyes and other guests at Trin- 
ity Hall. 

Dr. Francis G. Benedict, director of the 
Nutrition Laboratory of the Carnegie Institu- 
tion of Washington, Boston, is visiting research 
institutions and particularly physiological labo- 
ratories in the principal countries of Europe. An 
address on the work of the Carnegie Institution 
of Washington in general and the Nutrition 
Laboratory in particular was given by Dr. 
Benedict in the new amphitheater of the 
Soci&l Scientifique d'Hygi&ne Alimentaire in 
Paris on April 14. At a joint meeting of the 
Biochemical and Medical Societies of Berne, on 
April 30, a lecture on the recent work of the 
Nutrition Laboratory on basal metabolism and 
insensible perspiration was given. An address 
on the simple method of determining the gas- 
eous metabolism in man, recently devised by Dr. 
Benedict and Mrs. Cornelia Golay Benedict, 
was delivered on May 14 at Heidelberg, before 
the Naturhistorisch-mediciniscber Verein, to- 
gether with a discussion of normal basal metabo- 
lism. In Halle on May 16 an address was given 
before the faculty and students of the medical 
department of the university on the determina- 
tion and significance of basal metabolism in 
clinical medicine. After visiting Berlin, Swe- 
den, Finland, Denmark, Holland, Belgium and 
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England, Dr. and Mrs. Benedict will attend the 
International Congress of Physiology at Edin- 
burgh, returning to Boston in August, 

The station budget for the year 1923-24 of 
the New York Agricultural Experiment Sta- 
tion at Geneva, New York, carries a total of 
$250,036, an increase over that for the past 
year of $31,586. Of this sum, $16,800 is spe- 
cifically appropriated for special research in hor- 
ticulture in the Hudson River Valley. No per- 
manent sub -station is to be established, only 
temporary field laboratories wherever the prob- 
lems demand close attention. The work will be 
under the direction of the station at Geneva 
and three new positions on the station staff 
have been created to take care of the new lines 
of work. These positions will include asso- 
ciates in research in entomology, horticulture 
and plant diseases. These appointments will 
take effect July 1 next. Three new positions have 
also been created on the staff at Geneva, be- 
ginning with July 1. Two of these will be as- 
sistants in research in dairying and one a lab- 
oratory technician. Provision is made for the 
publication of “The small fruits of New York,” 
the next in the scries of fruit books published 
by this station. Work is already under way on 
this book. The bill providing for the adminis- 
tration of the Geneva station by the trustees of 
Cornell University has been signed by the gov- 
ernor and will take effect July 1. The present 
board of control will be abolished and the sta- 
tion will be administered by Cornell Univer- 
sity, but with a director and staff as hereto- 
fore. 

The Mexican government is making special 
arrangements for the several scientific expedi- 
tions expected to visit Mexico to make observa- 
tions #£ the total eclipse of the sun next Sep- 
tember. Camille Flammarion, director of the 
Paris Observatory, has notified the Mexican 
government that he will head an expedition 
which probably will establish headquarters in 
Durango. Dr. Albert Einstein may go to 
Mexico to observe the eclipse. Among Ameri- 
cans who will visit Mexico are Dr. John Mil- 
ler of Sproul Observatory, Swarthmore, Penn- 
sylvania, and Dr. Douglas of the University of 
Arizona. The eclipse will have a path of 
about 105 miles, passing from the islands off 
the coast of California through Sonora to 


Durango. Dr. Douglas expects to establish Ins 
expedition in Lower California. The northern 
limit of totality will lie one mile to the north- 
cast of Santa Barbara. 

# Announcement of personnel and plans of 
the committee which is to direct a national in* 
vostigation of the storage of coal in cooperation 
with the United States Coal Commission, the 
Department of Commerce and the Bureau of 
Mines is made by the Federated American En- 
gineering Societies. The committee members 
are: II. Foster Bain, director of the United 
States Bureau of Mines, Washington; David 
Moffat Myers, former fuel administrator, New 
York; Perley F. Walker, dean of engineering, 
University of Kansas; W. H. Hoyt, chief en- 
gineer of the Duluth, Missabe and Northern 
Railway, Duluth, Minn. ; S. W. Parr, professor 
of applied chemistry, University of Illinois; 
Edgar S. Netkercut, secretary of the Wq$em 
Society of Engineers, Chicago; Roy V. T^^ight, 
editor, New York. The chairman is W. L. Ab- 
bott, chief operating engineer of the Common- 
wealth Edison Company of Chicago. This main 
committee, it was stated by Dean Mortimer E. 
Cooley, of the University of Michigan, presi- 
dent of the Federated American Engineering 
Societies, will work with committees in every 
state, studying local conditions through local 
engineers in an effort to find a solution for the 
problems of coal consumers from the small 
households to the largest industries. Thirty 
national and local engineering societies, mem- 
bers of the federation, have been enlisted in 
the work and will be aided by other engineer- 
ing groups, state administrative committees, fed- 
eral and state agencies, private enterprises, 
civic bodies, corporations and individuals. The 
investigation, the first of its kind to be under- 
taken in this country, will deal with the whole 
range of problems affecting the storage of coal. 

The Tortugas Laboratory of the Carnegie 
Institution of Washington will be open for two 
or three months during the present summer in 
order that investigators who have formerly un- 
dertaken researches in association with the de- 
partment of marine biology of the institution 
may be afforded an opportunity to continue 
such investigations with a view to the comple- 
tion pf their studies for purpose of publication. 
It is expected that Dr. Paul Bartaeh, of the 
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United States National Museum; Dr. W. H. 
Langley, of Goucher College, and Dr. A. A. 
Schaeffer, of the University of Tennessee, will 
pursue investigations at Tortugas in accord- 
ance with this plan. The equipment of the lab- 
oratory will be in charge of Mr. John W. Mills* 
engineer of the Department of Marine Biology. 

The second annual session of the Rocky 
Mountain Biological Station liegan on June 11 
and continues until August 24. The second 
half begins on July 19. The station is located 
at Gunnison, Colorado, close to the continental 
divide and is conducted as a part of the West- 
ern State College of Colorado. The staff for 
1923 is: Dn John C« Johnson, of West- 
ern State College, director; Dr. J. 1). McDon- 
ald, of California State College; Mr. J. P. 
Eskridge, formerly of Silliman Institute, Phil- 
ippines; Mr. C. H. Walker, of Western Slate 
College; Mr. C. T. Hurst and Miss Virginia 
McCleary, assistants; Dr. Charles A. Rofoid, of 
the Universiy of Calif omia, special lecturer, 
July 23-27. ^The greatest emphasis will be 
placed upon parasitology and animal and plant 
ecology, although the standard courses in bot- 
any and aoology will also be given. 

The National Association of Manufacturers 
of Carbonated Beverages has established at 
the Iowa State College a fellowship in food and 
sanitary chemistry which will carry a stipend of 
from $2,000 to $2,500 for the next two years. 
Professor Buchanan, in charge of food and san- 
itary chemistry, will direct the work. 

The Hammermill Paper Company, through 
their chemical director, Dr. Bjarne Johnson, 
has ottered to the trustees of the New York 
State College of Forestry a fellowship for the 
coining year of the value of $1,200 to be known 
as the “Hammermill fellowship in pulp and 
paper manufacturing.” The fellowship has been 
awarded to Mr. Burton L. Kassing, of Utica, 
New York, 

Messes. Norton and Gregory, Limited, Lon- 
don, manufacturers of drawing and mathemati- 
cal instruments, etc., are offering two engineer- 
ing schol arshi ps to be competed for annually, 
one value £100 per annum and one value 
£50 per annum, tenable for three years at any 
university lit the United Kingdom or British 


Dominions approved by the honorary commit- 
tee, of which Sir Joseph Petavel, F.R.S., di- 
rector of the National Physical Laboratory, 
Teddington, is the chairman. The object is to 
assist those who are unable to take up a com- 
plete course of engineering at a university 
owing to lack of the necessary funds. 

Governor Cox has signed a bill to authorise 
the trustoes of Northeastern University of the 
Boston Young Men’s Christian Association, “to 
confer such degrees as are usually conferred 
hy colleges and universities in this common- 
wealth, except medical and dental degrees and 
degrees of bachelor of science and bachelor 
of arts, and to grant diplomas therefor.” 

Nature writes: “Scientific workers are too 
well acquainted with the value placed on their 
services to be surprised at an advertisement for 
a university assistant lecturer in a department 
of science at a salary of £300 a year. Recently, 
however, such an offer provoked an indignant 
protest from a disinterested member of the 
general public, who stated to us that the re- 
muneration of his chauffeur was on a more 
liberal scale. While it is true that any edu- 
cated man with aspirations would prefer a 
university teaching post, with its vague promise 
of an interesting and useful career, to the more 
mundane occupation, it is nevertheless a mat- 
ter of the gravest concern that those educa- 
tional institutions which are engaged in the 
task of increasing and disseminating knowl- 
edge are in such a parlous financial position 
that they are forced to offer salaries bearing 
no relation to the status of the posts, and im- 
posing on their holders an unfair burden of 
financial sacrifice. The greatest benefactors of 
the universities are still the members of the 
teaching staffs themselves.” 

The British Colonial Office has announced 
that the vessel Discovery has been purchased by 
the Crown agents for the colonies on behalf of 
the government of the Falkland Islands, to be 
employed principally in research into whaling 
in South Georgia and the South Shetlands. 
The London Times notes that there is a very 
large whaling industry in these dependencies 
and knowledge in regard to the numbers and 
habits of the whales is insufficient to enable the 
industry to be controlled in such a way as to 
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afford security against depletion of the stock. 
The principal task for which the Discovery will 
be employed is to ascertain the geographical 
limits of the whales, to trace their migrations 
and to form some idea of their numbers and 
the rate of reproduction. But the expedition 
will also afford opportunities for adding to 
scientific knowledge in many other directions 
and particularly in oceanography, meteorology 
and magnetism. As the Discovery will require 
extensive reconstruction, it is not anticipated 
that she will be ready to sail before next year. 
The enterprise will be carried out under the in- 
structions of the Colonial Office, and the Duke 
of Devonshire is taking steps for the appoint- 
ment of an executive committee to undertake 
the management. It is proposed that the Co- 
lonial Office, the Admiralty, the Ministry of 
Agriculture and Fisheries, the British Museum 
(Natural History) and the Royal Geographical 
Society should be represented upon the execu- 
tive committee. The committee will keep in 
close touch with other institutions and individ- 
uals who are interested in Antarctic research. 
The Discovery , a strong wooden ship of about 
700 tons register, was built at Dundee for Cap- 
tain R. F. Scott’s expedition to the Antarctic, 
which started in 1901. The ship was frozen in 
at its winter quarters and Scott received orders 
to abandon her and return in the relief ships 
sent, but the Discovery broke out of the ice in 
February, 1904, and Scott brought her home m 
perfect order. 

The governments of South Africa, Australia, 
the Argentine Republic and possibly the United 
States will cooperate with Great Britain in an 
Antarctic expedition, preliminaries of which are 
being discussed. In ail probability plans will 
be completed in London. 

, i 

UNIVERSITY AND EDUCATIONAL 
NOTES 

Announcement was made at commencement 
at Lafayette College, by President John H. 
MacCracken, of the gift of $200,000 by Mr. 
John D. Larkin, of Buffalo, to endow “The 
John D. and Frances H. Ldrkin professorship 
of chemistry.” In accordance with the condi- 
tions of the trust, four fifths of the income is 


subject to an annuity for one Hf e, the other one 
fifth of the income will be immediately available 
for the work in chemistry. 

The Michigan College of Mines has received 
a gift of $10,000 from Dr. Edgar Kidwell, 
Jfead of the Kidwell Boiler Company, of Mil- 
waukee, for the founding of a scholarship" in 
memory of his son, who was killed in the war. 
Dr. Kidwell was formerly professor of engi- 
neering in the college. 

Be. Edgar Fahs Smith, formerly provost of 
the University of Pennsylvania, laid the corner- 
stone of the new chemical laboratory of the 
Riee Institute, Houston, on June 4. The labo- 
ratory, which will be ereoted at an approximate 
cost of $1,000,900, will be ready in September, 
1924. 

Pbopoaals for the removal of Randolph- 
Macon College to Norfqlk and for its consoli- 
dation with American University at Washing- 
ton have been rejected by the board of trustees, 
following a meeting attended by members of the 
faculty and alumni of the institution. 

John H. Mueller, Ph.D., associate profes- 
sor at the College of Physicians and Surgeons, 
Columbia University, has been appointed assist- 
ant professor of bacteriology at the Medical 
School of Harvard University. 

Db. Leslie A. Kxnoykr, assistant professor 
of botany in the Michigan Agricultural College, 
has been chosen professor of biology at the 
Western State Normal School, Kalamazoo, 
Michigan. 

Mr. J. T. Saunders, senior fellow of Christ's 
College, Cambridge, and demonstrator of animal 
morphology, has been elected tutor of Christ's 
College, in succession to Dr. F. H. A. Marshall, 
F. R, S., who has resigned. 

DISCUSSION AND CORRESPOND- 
ENCE 

NOTE ON PREPARING COLOR STANDARDS 

When it is desirable to develop a colorimet- 
ric method for measurement of the small 
amounts of substances met with in biological 
studies the worker must frequently denes his 
own color standards. After a color has been 
matched to that produced by the substance to be 
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detected a colorimeter may often be employed 
for the determinations. But when a colorimeter 
is prohibitive, a series of tubes ranging by the 
smallest perceptible variations in color may 
prove satisfactory. 

One difficulty in preparing a set of tubes, in 
this fashion lies in the fact that to the unaided 
eye a change in color is less noticeable between 
deep colors than the same change between di- 
luted ones. This is apparently a geometric 
relationship, as demonstrated in an article 1 
recently published by the author. 

This finding is not at variance with that of 
Lovibond. 8 But it is not necessary to have re- 
course to a “specific color factor” for practical 
purposes, as it is only essential to dilute the 
colored solution sufficiently to ascertain roughly 
the number of tubes required for a geometric 
series that will fulfill the requirements at 
hand. 

Having a colored solution that matches the 
heaviest shade of the substance to be estimated, 
we dilute an aliquot with an equal volume of 
water, part of this we dilute again, etc., till 
there is but a perceptible difference in shade be- 
tween our last two dilutions. We can then cal- 
culate the number of tubes required for the 
series and may ascertain the factor for the set, 
using the formula 


Of course, the number of tubes required to 
complete a series graded by the nearest per- 
ceptible change in color will vary as the in- 
tensity of the terminal solution and in the case 
of a very weak solution many less tubes will 
be necessary than in a strong one. Then, too, 
if the grading is through a definite number of 
tubes rather than by intensity of color and the 
tubes are too few in number, these la.ge jumps 
in color by reason of their geometric relation- 
ship may give rise to errors when interpolat- 
ing, especially in the deep colors* The sise of 
the factor rests somewhat on the degree of ac- 
curacy desired in reading between tubes. 

It is suggested that color standards may be 
more easily and reliably prepared in the maa- 

i "Geometric progression la optically prepared 
Standard*" Amer. Op. Soc., May, 1W8, 

8 jbovibond, I. W„ "light and color theories^ 
1016, Appendix II, p> 77. 


ner outlined above than by matching or diluting 
by the unaided eye. 

Arthur P. Harrison 

Bureau or Plant Industry 

A FACTOR CAUSING THE ASSIMILATION 
OF CALCIUM 

In the work of Dr. Forbes, formerly of this 
station and the earlier work of Hart and hia 
associates and of Meigs and his associates it 
has been demonstrated that milking cows re- 
ceiving a ration of grain and dry hay, with and 
without mineral supplements, are brought into 
a decided negative calcium balance. Hart has 
also shown that goats, after a period of nega- 
tive calcium balance, have been able to pro- 
duce a positive calcium balance when plaoed 
on green feed. He states that apparently there 
is something having its source in fresh green 
material which controls or assists calcium as- 
similation. 

Working on the hypothesis that most of 
the calcium, in whatever combination it may 
be, in the cells of green plants is in a highly 
dispersed form and hence better assimilated 
than the calcium in the dry plant, the drying 
of which no doubt causes a change in the 
physical properties of the cell and its content, 
we set about to imitate, in a rough way, the 
ceil content as far as it represents our idea 
of the highly dispersed form in which the 
calcium exists in green plants. A starch paste 
was made up with a known solution of CaCl 2 
(2 Molar). Then an equal volume of Na 8 Po 4 
of the same strength as the CaCl 2 was added. 
The starch acted in a slight degree as a pro- 
tective colloid for the calcium ion and the final 
product, Ca 8 <Po 4 ) was left in a highly dis- 
persed form. This starch paste was added to 
the ration of grain and dry timothy hay, which 
in turn was fed to two milking goats. 

The goats were mature animals in their third 
and fifth months of lactation and weighed 30 
and 40 kilograms respectively. 

This test was carried on for a period of 26 
days preceded by a preliminary period of Iff 
days. The 26 day period was divided into three 
periods of 7, 7 and 12 days respectively. The 
calcium intake was from 6 to 6 grams per day. 
Out of the six complete accountings of the 
calcium five were positive, the sixth showing 
a negative balance of 0.32 grama calcium for 
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the 12 days. This was a little surprising to 
us after we had failed, in a previous trial, 
to obtain a positive calcium balance on a dry 
ration and a mineral supplement. We realize 
that the goats were in a later stage of lactation 
in this trial than in the one two months pre- 
vious, when a negative calcium balance was 
obtained, with practically the same intake, yet 
we do not believe that this difference can be 
entirely attributed to this factor. 

A vitamin or the vitamins of green plants 
may play an important part in the assimila- 
tion of eakium, yet we do believe the differ- 
ence between green (fresh) and dry plants in 
causing the assimilation of calcium is partly 
due to the difference in physical properties of 
the cell wall and the cell content. 

Our data are not yet inclusive enough to 
substantiate our hypothesis or to draw definite 


conclusions. 


Chas. H. Hunt, 


A. R. Winter 


Ohio Agricultural Experiment Station, 


Wooster 


TRABECULAE OF SANIO IN ANGIOSPERM5 

The occurrence of “Trabecul® of Sank)” has 
been noted previously only in Gymnosperms 
but their discovery in an Angiosperm at the 
Forest Products Laboratories of Canada dem- 
onstrates a wider distribution than hitherto has 
been credited to these rod-like structures which 
extend across the lumina of cells. 

Typieal trabecul® — homologues of those 
common to Gymnosperms— were observed ex- 
tending radially throughout a series of «tra- 
eheids in secondary wood from the stem of 
Altms oregona, Nutt One section of this 
alder shows a series of tmbecul® which, as well 
as crossing a number of tracheids, traverses 
the lumen of a wood parenchyma cell. 

Generalisations regarding a primitive posi- 
tion for the Betulace® which are based on the 
occurrence of trabecnl® in members of this 
group must be hazardous as the ubiquitous dis- 
tribution of these typically rod-like structures 
in the Gymnosperms leads to the presumption 
that they may be of widespread occurrence in 
the Angioeperms as well. j ^ ^ 

Forest Product Laboratories or Canada, 

Montreal 


A COURSE IN PHYSICAL MEASUREMENTS 
FOR STUDENTS IN OTHER SCIENCES 

In the issue of Science for August 29, 1919, 
a plea was made by Dr. Paul E. Klopsteg for 
courses in physical measurements for students 
of chemistry and related sciences. In view of 
the inherently physical nature of almost all 
quantities which can be observed and evaluated, 
the reasonableness of such a plea seems ob- 
vious. The emphasis of the writer was upon 
the need of training in physical measurements 
a* differentiated from “physics.” 

During the past semester we have offered a 
course of this type and it seems advisable to 
add our experience to the plea made by Dr. 
Klopsteg. The section has consisted of ten 
men, seniors and juniors, whose major interests 
have been in astronomy, chemistry, engineer- 
ing and mathematics. All have pursued a 
course in general physics which included a year 
of laboratory practice of the ordinary college 
type. Each one has had laboratory exper- 
ience, more or less extended, in some other 
science. 

The material for the course was determined 
by choosing from the instruments commonly em- 
ployed in the physical laboratory those which 
were judged to have application in other fields. 
Opportunity was given for becoming familiar 
with each instrument by using it for some par- 
ticular determination. The method of its use 
was stressed rather than the quantity which 
was being determined. For instance, the 
potentiometer was studied in principle and one 
was used in calibrating a thermocouple. The 
choice of instruments has been influenced by 
the resources of the laboratory and the list here 
given is not to be taken as a final selection. In 
each case the particular use to which the instru- 
ment was put has been indicated. 

1. The Pulfrich refraetometer for the index of 
pure liquids, solutions and solids. 

2. The prism spectroscope with photographic 
registration of an "unknown” and a comparison 
spectrum, measured with a comparator. 

3. The Alternating current bridge and galvan- 
ometer for electrolytic conductivity, using an 
electrically controlled thermostat. 

4. The Carey-Foster bridge for the cheeking, 
coil by coil, of a decade box against a standard, 

5. The potentiometer la the calibration of a 
base metal thermocouple. 



SCIENCE 


torn tt, 1M»} 

04 The Kelvin double bridge (Wolff type) in 
calibrating a platinum resistance thermometer. 

7. The MacLeod gauge, with double range, 
measuring the pressure produced by an oil and a 
mercury diffusion pump in the various stages of 
the discharge in an attached Geissler tube. 

8. The triode amplifier. Its static characteris- 
tics and its amplifying factor were measured. Its 
application was discussed but not made. 

The emphasis of the course has been upon 
the use and application of specific instruments 
and upon the principles governing measure- 
ments in general and not upon the physical 
theory involved in the experiments. It is de- 
batable how far this distinction may be carried 
with profit, but our first experience seems to 
justify for such students this type of course. 
There is no doubt of the appeal which it has 
made to the men and of their conviction of its 
value in preparing them for their chosen fields. 
We feel that physicists owe it to their fellow- 
workers to make their instruments of precision 
more widely known and propose courses of 
this general nature as a step in that direction. 

Winthrop R. Wright 

BWARTHMORK COLLkXJE 

BIOLOGICAL RECORD CARDS 

For a number of years there have been in use 
in the zoological laboratory of Harvard Uni- 
versity small record cards of the standard 
library size (75 m.m. by 125 m.m.)> similar to 
Ike first of the illustrations printed below. 
These were devised primarily for use in keeping 
permanent card records of the treatment of his- 
tological and embryological material, but are 
serviceable for recording any procedure or ex- 
periment with animals or plants in which a 
time record is important* The time-saving 
helpfulness of such cards has been recognized 
by persons in other laboratories and this has 
suggested the possibility that the cards might 
be useful in many laboratories if they were 
readily procurable* 

The method of use is shown in the second of 
the accompanying illustrations. The serial 
numbers indicate successive steps in the treat- 
ment of the object* The printed numerals are 
the “units” only; the “tens” are to be written 
in front of each “0,” By ignoring the last four 
lines, the steps in a series can be carried to any 
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desired number, the second card beginning with 
step 21, the third with 41, etc. 

In the column headed “Reagents,” abbre- 
viated names can be used and, if one desires, 
small rubber stamps may be procured for the 
more common reagents, as illustrated in parts 
of lines 3 and 16-19. Sometimes several meth- 
ods may be indicated on a single stamp, all 
except the one employed being stricken out, as 
in 17, whore the staining was in Ehrlich’s 
lmematoxylin. 

The time record shows the instant at which 
the treatment begins, it being assumed that that 
treatment continues till the beginning of the 
next following one. The period during which 
any treatment lasts is not to be recorded; but 
can he determined at once by noting the differ- 
ence in time between the beginning of the 
treatment and the beginning of the one next 
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following. It is important to avoid the use of 
A. M. and P. M., which may best be done by 
adding 12 to the afternoon hours, which thus 
become 13, 14, 15, etc., instead of 1 P. M., 2 
P. M., etc. 

The three blank spaces at the margins of the 
cards can be used to suit the needs of the indi- 
vidual. The suggestions offered by the ac- 
companying sample imply filing the records as 
with bibliographic cards. The long margin car- 
ries the name of the animal 1 (or plant) and 
also that of the organ. If the Dewey decimal 
system, as expanded by the Concilium BibUo- 
graphicum, ig used for the systematic arrange- 
ment of the cards, the space in the upper left- 
hand comer may receive the numerals, as in 
the sample, where “59.79” represents “tailed 


amphibia” and “1430” stands for “anatomy of 
the liver.” In the shorter margin “No. 27” in- 
dicates the number of the individual (or organ) 
treated in this manner and “5-ra.m. cube” shows 
the sire of the object so treated. 

The printed cards are of heavy ledger paper 
and can be had by the hundred or thousand 
from the Harvard Cooperative Society, Inc., 
Harvard Square, Cambridge 38, Mass. 

E. L, Mark 


AEROBIC 

Dh. Keen's rejoinder to my comments on Ms 
proposed spelling of the word aerobic (Science, 
May 11, p. 559) can hardly pass unnoticed. He 
states that I have misread his letter (Science, 
March 23, p. 360) and that he “urged the re- 
tention of the aer as a disyllabic.” Referring 
again to his first letter, 1 find that Dr. Keen 
used the diphthong four separate times in this 
connection and no reference whatever is made 
to a “disyllable.” With regard to the spelling 
of dissylable to which Dr. Keen takes exception 
I find that Webster’s New International Dic- 
tionary gives only the spelling with double s. 
If Dr. Keen will refer again to my letter he will 
fail to find the spelling “dipthong” to which he 
objects. 

Arthur W. Dox 

Detroit, Mich. 


QUOTATIONS 
THE ZOOLOGICAL RECORD 
The decision of the Zoological Society’s 
council to discontinue the publication of the 
Zoological Record on the grounds of expense 
suggests somewhat opposing thoughts. It is 
generally admitted, or even strongly urged, by 
most workers in every branch of science that 
some guide to the ever-increasing flood of lit- 
erature is a necessity. If this was true in 
1865, when the Zoological Record w as started, 
it is no less true to-day. the need, in fact, 
must have increased in at least the same direct 
ratio as the number at publications. Yet in 
xoology, as in geology and other sciences, these 
guides, records and indexed have had a perpet- 
ual and severe struggle fat life, in the course of 
which many have from time to time succumbed, 
been revived under another form and too often 
again collapsed. 


t For maculates read maculosus. 
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The Zoological Record itself was begun in 
1866 me a publication by Van Voorst, under the 
editorship of Dr. Albert Gunther, with a dis- 
tinguished staff of recorders. The publisher 
paid for the printing, but the manuscript, we 
believe, was compiled for nothing. Mr. Van 
Voorst soon found the loss too great, and, 
though he continued as publisher, an associa- 
tion was founded in 1871 to guarantee the ex- 
penses. This carried on till 1887, when the Rec- 
ord was saved from extinction by the Zoological 
Society, which generously shouldered the bur- 
den and bore it unaided until the establishment of 
the International Catalogue of Scientific Liter- 
ature. The question then arose whether the 
record of zoology should merely become one 
part in that vast scheme. Fortunately the sec- 
retary of the Zoological Society was far-sighted 
enough to preserve the continuity and title of 
the record and the control of the society, by 
inducing his council to contribute largely to the 
expense and to maintain its record committee. 
Consequently, when the International Catalogue 
failed, and when the Royal Society declined to 
undertake the huge expenditure on what had 
virtually become its sole responsibility, then 
zoologists still found their record appearing — 
retarded and weakened, but in being and ready 
to resume its old strength and value whenever 
they themselves would provide the necessary 
sustenance. Unfortunately, the increased costs 
of production have coincided with the loss of a 
number of subscribers owing to the effects of 
war and its sequela. The secretary of the 
Zoological Society has over and over again 
sought in various directions to supply this loss, 
but has not met with any cheering response. All 
these facts must be remembered before we ven- 
ture to blame the society for its present de- 
cision. * * # • 

For thirty-six years the Zoological Society 
has earned the thanks and praise of zoologists 
for its support of this indispensable aid. But 
zoologists at large must now do their share if 
they wish this support to oontinue. On their 
side, as well as on that of the recorders, there 
must be a little more enthusiasm and self-sacri- 
fice. The vessel is stranded, but with good will 
from ell hands she can be kept afloat till the 
high tide returns. If the workers will give some 
¥ wal earnest of this good will, we can not be- 


lieve that the society which has so long served 
as pilot will leave her to be broken up. — Nature: 


SCIENTIFIC BOOKS 

THE NEW VOLUMES OF THE ENCYCLO- 
PAEDIA BRITANNICA 

Mv experience as a reader of the Encyclo- 
paedia Britannica has been so intimate and 
Iqng continued that I may perhaps be allowed 
to undertake what no one person can do per- 
fectly, namely, the writing of a review of the 
three new volumes which were recently added 
to the twenty-nine volumes of the eleventh 
edition to convert it into the twelfth. 1 A life- 
time given wholly to the study of such an ex- 
tensive and varied work would not suffice as a 
suitable preparation for analyzing it adequately. 
It was the ninth edition which first stimulated 
my intellectual life and afforded me the earliest 
means of entry into the wealth of the world's 
culture ; and I have never ceased to look upon 
this magnificent work with affection and grat- 
itude. The eleventh edition marked an im- 
mense improvement over the preceding ones, 
excellent as these were; and it gave me a new 
lease of enjoyment of the intellectual heritage 
of our humankind. My occasional and partly 
systematic reading of the Britannica during the 
last eleven years has taken me through more 
than ten per cent, of this eleventh edition, and 
I have now read nearly as large a portion of 
the new volumes. 

It is needless to say that in the field of my 
specialty the Britannica is too brief to serve 
my purpose. If it was sufficient for the spe- 
cialist in every field it would be too large for 
general use and would lose its primary value as 
a storehouse of that knowledge and culture 
which is available and suitable for the general 
needs of educated men and women everywhere. 
The chief value of every such work must con* 
sist in the fact that it makes available to all 
intellectually minded persons the most impor- 
tant achievements of human thought and action 
in every division of endeavor which is essential 
to the civilization of the time. The contri- 

i The Encyclopedia Britannica, The New Vol- 
umes, constituting, in combination with the 
twenty-nine volumes of the eleventh edition, the 
twelfth edition, 1022. 
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buttons must therefore be broadly conceived 
and the work must be executed along lines 
which, are not too technical. This is difficult 
if one is to achieve the character of authori- 
tativeness which is necessary if the work is to 
be consulted with confidence. With respect to 
these ideals of clearness, of non -technicality, of 
authoritativeness, the eleventh edition of the 
Encyclopedia Britannica has succeeded more 
fully, I believe, than any other publication in 
any age or in any language; and the new vol- 
umes, under the same editorial management as 
the eleventh edition, have maintained a similar 
excellence. 

In the 155 years since the Britannica made 
its first appearance in 1768 there has been a 
single occasion on which a new edition or a 
supplement to a previous edition appeared 
under circumstances comparable to those which 
existed at the time of the publication of these 
new volumes. During the years 1816 to 1824 
there was published, under the editorship of 
Macvey Napier, a six-volume “Supplement to 
the fourth, fifth and sixth editions.” This 
supplement was conceived in response to the 
pressing demand for a review of the world's 
situation immediately after the great wars of 
Napoleon which had just ended at Waterloo in 
1815. It formed the only critical and universal 
survey then available for the troubled period 
to which it referred. Much of the information 
brought together in this supplement was of 
permanent value; and some of it could never 
have been procured if it had not been put on 
record at that time. 

A similar need and a similar opportunity lay 
before Hugh Chisholm, the present editor of 
the Britannica , as he (just a hundred years 
later) undertook the task of organizing the 
material for the “new volumes” to cover the 
period from 1010 to 1921. He had an impor- 
tant advantage over his predecessor. The new 
volumes were prepared simultaneously and their 
publication took place practically at once. The 
whole work could therefore be under editorial 
supervision at one time. This gives greater 
unity to the text and puts the entire work at 
once into the hands of the reader. 

There exists at present no other work com- 
parable to these new volumes as a survey of 
the period of the Great War. They are ar* 


ranged, as the editor says, “so that the articles 
may be adapted either for continuous reading 
or for occasional reference.” They “have been 
planned as a guide to an appreciative under- 
standing of contemporary affairs.” In these 
volumes “the reader has before him what may 
be described as an international stock-taking” 
based on the comprehensive view of human 
culture afforded by the eleventh edition. There 
is never a way to understand the present, and 
especially a present so complicated as ours, 
except by seeing it in the light of the past. 
“The eye Which looks only at the passing scene 
is too often color-blind.” Our post-war world 
cannot be understood without a knowledge of 
our pre-war world. To behold current events 
in perspective we must employ the searchlight 
of the past. In this respect the preparation of 
the “New Volumes” was greatly facilitated by 
the existence of the eleventh edition completed 
only a short time before the outbreak of the 
Great War. No such cross-section of human 
progress as that contained in the eleventh edi- 
tion could be taken now or can be taken at 
any time for some years to come. It is par- 
ticularly fortunate that that great work was 
produced near the end of the long period of 
calm preceding 1914 when men could give them- 
selves coolly to the task of evaluating the 
elements of human progress. The existence of 
such a work as the basis and starting-point of 
the “New Volumes” gives them an important ^ 
advantage over any other survey of the war 
period likely to be produced in the near 
future. These new volumes are therefore an 
almost essential prerequisite to the needed 
stock-taking of our times. 

The break-up of society following the Great 
War has so much turned attention everywhere 
to conditions of urgency and emergency and 
has so concentrated thought upon the imme- 
diate conduct of life and has so reduced ex- 
perts everywhere, both in scholarship and in 
science, to the necessity of living (as it were) 
from hand to mouth and has so interrupted or 
suspended the accustomed intellectual activi- 
ties that it has become a difficult matter to find 
intellects which are ready for the task of con- 
structive analysis necessary to produce a work 
which meets the standards of the Encyclopedia 
Britatmioa* In this difficult undertaking the 
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editor has succeeded remarkably well. He has 
even been able to revive something of the 
international cooperation which was so useful in 
the preparation of the eleventh edition. The 
English speaking portion of the more advanced 
part of the world has been less dislocated from 
its intellectual foundations than any other 
portion; it is therefore natural that the first 
carefully planned universal stock-taking since 
the war should be carried out by them. No- 
where else has it yet become possible for such 
a work to be performed adequately. 

It is inevitable that the Great War should 
loom large in these new volumes, and it is 
equally inevitable that they should be prepared 
under the assumption and the conviction that 
the war “was won by those who had right and 
justice for their cause" and “the historical jus- 
tification for this belief is indeed given in the 
proper articles." By starting with the article 
on “The World War" and by employing the 
summary and references given in it the reader 
may easily organize for himself a systematic 
course giving an elaborate and authoritative 
history of the whole conflict. 

Necessarily, the war and those things which 
grew out of it hold a prominent place through- 
out the “New Volumes"; it is this which gives 
to them a large part of their value. But the 
work as a whole is much more than a history 
of the war, much more indeed than the larger 
general history of the whole period of the war. 
All aspects of human progress and culture and 
knowledge for the period of 1910-1921 are 
taken into account; and the roots of some of the 
recent developments are traced far back to 
their beginnings. In this way some deficiencies 
of the eleventh edition are removed, as in the 
articles on Relativity, Protozoology and Nomo- 
graph^ for instance. The filling in these 
gaps increases the usefulness of the earlier 
volumes and serves to complete the survey 
afforded by them. It is a matter of considerable 
surprise to me that so few of these gaps have 
been discovered. I do not know of any that 
escaped attention, and yet the number of im- 
portant gaps filled in is very small. This makes 
dear as nothing else could the extraordinary 
adequacy of the eleventh edition. 

Where the range of subject matter is so 
great as that in an encyclopedia a selection of 


the more valuable articles made by any one 
person will necessarily reflect his interests 
more than the character of the work itself. 
But it may be worth while to mention a few 
of the special topics which attracted my atten- 
tion other than those dealing with the history 
of the period. No attempt will be made to 
indicate the more important articles as such; 
I intend rather to select some which appealed 
to me, and particularly those which one might 
perhaps overlook if his attention was not 
directed to them. 

The article on Protozoology goes back to the 
beginning of that science; the account of its 
subject given in it affords very fascinating 
reading. In the article on Agriculture there is 
an equally interesting and related section on 
the “Progress of scientific research." The ar- 
ticle on Geology should have many readers; 
this is especially true of the first two divisions 
of it. That on Anthropology is remarkable ; in 
it we have a different view of the subject from 
that given in the eleventh edition. Under the 
heading of Relativity is found a brief and 
clear account of a modem subject which has 
attracted more general attention perhaps than 
any other subject in science has ever drawn to 
itself. Some of the surveys of recent national 
literatures are very entertaining; others are 
less so, and some arc perhaps even a little dis- 
appointing. The articles on the electrical prop- 
erties of gases and the constitution of matter 
are masterpieces of scientific writing. An ex- 
cellent account of the League of Nations is 
given. The articles on Philosophy, Psychical Re- 
search and Palaeontology are fascinating. That 
on Zoology is a masterpiece. The one on math- 
ematics is very pleasing, but the greater por- 
tion of it is too technical for one not well 
versed in this exacting science. Among other 
articles which I found very interesting are 
the following: Cytology, Archaeology, Astron- 
omy, Botany, Chemistry and Embryology. In 
a survey which reviews the principal sciences 
under their general names it is somewhat sur- 
prising to find no article with the title Psychol- 
ogy. By some this may be eounted a real omis- 
sion. But there is an interesting article on 
Behaviourism. That this in a way takes the 
place of an article on psychology is significant 
of certain present tendencies in psychological 
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investigations — tendencies which (in my opin- 
ion) are likely soon to give way in part to 
those in the opposite direction. 

My examination of these volumes has re- 
vealed remarkably few defects. The index will 
probably not prove to be as good as it might 
have been made, if one may judge from the 
omissions detected by looking occasionally to 
the index for references to interesting passages 
which were being read. One misses the 
“Classified table of contents” promised on the 
title page to the last volume but not supplied 
(at least in the copy I have and in one other 
which I consulted). The few pages required 
for this would have added greatly to the value 
of the work as a whole. But the defects are so 
few and the merits are so many that one should 
probably forget the former in his enjoyment 
of the latter. The distribution into articles 
is along the lines of an almost ideal arrange* 
ment; and the articles which I have read main- 
tain generally a very high degree of excellence. 

It remainB to mention one other feature 
which should commend the work to all English 
speaking peoples. We may put this in the 
words of the editor, as given in the preface. 
“In the material structure of the New Vol- 
umes, and their sub-editing, the same note of 
Anglo-Saxon solidarity is struck as in the 
Eleventh Edition ; and this is again emphasized 
by their being dedicated jointly to the two 
Heads of the English-speaking peoples, by 
express permission of King George V and 
President Harding. Nowhere except in Great 
Britain and the United States would it have 
been possible, under the world conditions of 
1921, to find the standard of poise and per- 
spective required in their construction.” In 
concluding his preface, written after twenty- 
one years of continuous service as editor of 
the Encyclopedia Britannica , Hugh Chisholm 
says; “As architect both of the Eleventh Edi- 
tion and of the superstructure which now con- 
verts it into the Twelfth Edition, it has been 
the present writer’s privilege to. be served hy 
an international company of practical builders, 
supplying the world’s best available materials 
and masonry ; and he has been inspired by the 
ambition of cementing and adorning, in the 
completed edifice, that great movement for 
Anglo-American cooperation, on whose prog* 


ress from strength to strength the recovery of 
civilization after the World War of 1914*19 
must so largely depend.” 

E. D. Cabmiohael. 
University or Illinois 


SPECIAL ARTICLES 
ON THE ELECTRICAL RESISTANCE OF 
PHENOL WATER SYSTEMS AND 

OF protoplasm 

I 

We have tried to show in previous communi- 
cations 1 that the characteristics of lyophilie 
colloid systems are best explained on the as- 
sumption that they are mutually soluble sys- 
tems of the type phenol/water, butyric 
acid/water, etc. 

Any lyophilie colloid system (like soap/water 
or protein/ water) is, like phenol/ water, capable 
of forming two types of solution, one of phenol 
in water and a second of water in phenol. When 
an ordinary soap/water system is permitted to 
cool, say from 100° to room temperature, it 



changes from the first of these two types of 
solutions to the second. In the course of such 
change two zones of mixed systems are passed 
which are of special significance. ^As shown 

r Martin H. Fischer and Parian O. Hooker, 
Science, xlviii, 143 (1918); Martin H. Fischer; 
Science, xlix, 015 (1919); Chemical Mnffineet f 
xxvii, 180 (1919); Soaps and Proteins, 04, New 
York, 1921. . 
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* in the diagrams of Figure 1 we pass from the 
original non-colloid, “molecular” or “ionized” 
“solution” of soap in water (zones A) through 
a first type of mixed system which is a disper- 
sion of solvated soap in soaped-solvent (zones 
B, C, D, E) into a second which is a disper- 
sion of soaped-solvent in solvated soap (zones 
V, W, X, Y). At the bottom lies the second 
type of true solution which we have called 
water in soap (zones Z). All the systems be- 
tween the true solution at the top and the true 
solution at the bottom are, if the dimensions 
are correct, “colloid.” 

This concept explains readily the “peculiar- 
ities” of the so-called lyophilic colloid systems. 
Obviously it sets no limitations upon the na- 
ture of the materials that may make up such a 
colloid system and makes no specifications as 
to the nature of the forces which guarantee its 
stability. They are any or all which may ap- 
pear or be operative whenever “solution” of any 
kind occurs. Electrical notions of colloid sta- 
bility are at present particularly acceptable. 
But how can such be the dominant factors in 
those most typical lyophilic colloids which con- 
sist of nothing but nitrocellulose with ether 
and alcohol, agar-agar with water, or rubber 
with benzene 1 They are of minor significance 
even in those lyophilic colloid systems which are 
composed of an “electrolyte” and water (like 
soap/water). The most stabile of these systems 
show tie least evidences of electrical charges. 
When such appear they are not the cause of the 
colloid behavior but the accidental consequence 
of having an overplus of “solvent” present in 
the system into which some of the soap has 
gone in true solution with secondary hydrolysis 
and eleetrolytid dissociation. 

The concept of the solvated colloid as here 
outlined ' clarifies the concepts of tresis, 
gelation capacity, welling and syneresis. Hys- 
teresis ifc the expression of the fact that solu- 
tion takes time, wherefore two mutually soluble 
substances can not quickly come to equilibrium. 
The point at which a lyophilic colloid “geb” is 
(zones F) that at which the solvated colloid 
phase becomes the external one. The system as a 
whole still carries at this point as an internal 
phase a solution of the colloid in the solvent. 
The combination marks the gelation capacity of 
a colloid with its solvent and is always greater 
than the solvation capacity of the colloid. The 
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latter is a measure only of the solubility of 
the solvent in the colloid material. The in- 
crease in the volume of the latter as the sol- 
vent is taken up measures its ability to “swell.” 
The zone Z in the diagrams covers the swelling 
capacity of a given material with its solvent; 
the gelation capacity embraces all the zones 
above this up to and including the zone V. As 
soon as this zone is passed the external sol- 
vated colloid phase may not inclose all the 
solution of colloid in solvent wherefore the sys- 
tem as a whole begins to sweat ; in other words, 
exhibits the phenomenon known as syneresis. 
Colloid systems in which one of the mutually 
soluble materials is solid' (diagram B) will 
obviously fail more easily to inclose adequately 
the internal phase than will such in which 
both materials are liquid (diagram A), where- 
fore colloids of the type sodium stearate/water, 
silicic acid/water, etc., show a greater liability 
to syneresis than more liquid ones like sodium 
ole ate/ water, rubber/benzene, etc. 

II 

Our various colloid-chemical studies during 
the past years have demonstrated the analogies 
which exist between the behavior of lyophilic 
(hydrophilic) colloids and living cells. Not 
only are the laws which govern water absorption 
or secretion 2 by the former identical with those 
which govern water absorption or secretion by 
living cells but the absorption and secretion of 
dissolved substances* is identical in both. The 
analogies between living matter and lyophilic 
colloid systems demand that the former find 
some place in the diagrams of Figure 1. The 
physico-chemical properties of protoplasm are 
such as place it definitely in the lower regions 
of the diagrams. Protoplasm is essentially, in 
other words, a solution of water in protoplasm. 
The more solid structures of the body never, 
normally, lie above the middle of the diagrams 

2 Martin H. Fischer, Physiology of Alimenta- 
tion, 268, New York, 1907; Am . Jour . Physiol, 
*** 380 (1907) ; P; Mger'S Arch., cxariv, 69 (1908) ; 
Z&id., cxatv, 99 (1908); Ibid*, cxxvii 1 (1909); 
/bid., cxxvii, 46 (1909) ; or in connected form in 
Oedema and Nephritis, Third Ed., New York, 
1981. 

* Martin H. Fischer, Oedema, 202, New York, 
1910; or Oedema and Nephritis, Third Ed., 206, 
301, 816, 867, 893, 640, New York, 1921. 
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and even such liquid protoplasmic structures 
as blood and lymph can not lie much above the 
level E. The more aqueous secretions from the 
body, on the other hand, like urine and sweat, 
approximate the level A (that of the true so- 
lutions) though even these, through admixture 
with colloid substances (colloid salts and pro- 
teins) are better comparable to levels like B 
or C. The physical chemists have for the most 
part sought the solution of physiological be- 
havior by trying to rediscover in living matter 
the laws of the dilute solutions. But proto- 
plasm does not lie in or near the levels A of the 
diagrams but nearest the levels Z. The physico- 
chemical laws which govern systems of this type 
are those which are most likely to find unobjec- 
tionable applicability to protoplasm . 

Ill 

The syst em phenol/water in its two phases, 
water-dissolved-in -phenol and p hen ol -dissolved - 
in-water yields in handy laboratory fashion 
the analogues respectively of the zones Z and A 
of the diagrams of Figure 1. Protoplasm is 
comparable to the solution of the water in the 
phenol; the secretions from the body to the 
solution of the phenol in the water. It is the 
purpose of this paper to discuss especially the 
electrical conductivity of the former. 

1. Carefully purified phenol shows a very 
high electrical resistance (over 210,000 ohms) 
when measured in the customary fashion with 
a fixed pair of platinized platinum electrodes 
of the dip type (of the constant .0793) with a 
Wheatstone bridge arrangement and a tele- 
phone. The addition of water in increasing 
amount to such pure phenol progressively de- 
creases its electrical resistance until when sat- 
urated with water (at 20° C.) it shows under 
laboratory conditions a resistance of not less 
than 21,000 ohms. 

2. Our experiments were performed by add- 
ing to 50 c.c. of liquefied phenol 50 c.c- of water 
or the solutions to be discussed. It needs first 
to be pointed out that the phenol under such 
circumstances takes up the water and increases 
its volume. The phenol, in other words, 
“swells.” When thus “swollen” through satu- 
ration with water the basal resistance of 
21,000 ohms is registered. The addition of acid 
or alkali to the phenol/water system re- 
duces the electrical resistance of the hydrated 


phenol phase. When enough of either is added 
the resistance of the phenol phase becomes so 
low as to approximate the values shown by so- 
lutions of phenol in water. At the same time 
that this change occurs the volume of the 
phenol phase also changes. Acid decreases it 
slightly but alkali progressively increases it* 
In common parlance the phenol “swells” more 
in the presence of an alkali than in pure water* 

3. At the same normality different alkalies 
are unequally effective in reducing the electrical 
resistance of hydrated phenol, potassium hy- 
droxide, sodium hydroxide and calcium hydrox- 
ide J>eing progressively less effective in the 
order named. 

4. The addition of any single neutral salt to 
a phenol/water system also lowers the electrical 
resistance of the phenol phase but not as much 
as do acids or alkalies. The nature of the salt 
employed and its concentration, however, make 
a difference. With progressive increase in the 
concentration of any single salt there is at first 
a decrease in electrical resistance of the phenol 
phase to be followed later by an increase. The 
volume of the hydrated phenol phase is pro* 
gressively reduced with successive increments in 
the concentration of the added salt. When salts 
of a common base but with different acid radi- 
cals or salts with a common acid but with dif- 
ferent basic radicals are compared at the same 
molar concentration or at the same normality, 
they prove unequally effective in reducing the 
electrical resistance of hydrated phenol. While 
the radicals differ even within the same group 
it may be stated as a general truth that mono- 
valent radicals decrease the resistance of hy- 
drated phenol more than divalent radicals and 
these more than trivalent ones. 

5. Since salts show differences in reducing 
the electrical conductivity of hydrated phenol 
it is an easy matter to demonstrate an “antag- 
onism” between them. The gradual substitution 
of a bivalent salt (like calcium chloride) for 
the sodium chloride in a sodium chloride solu- 
tion therefore “antagonizes” the electrical re-* 
sistance-reducing effect of the latter. 

6. The addition of anhydrous ethyl alcohol 
to a phenol/ water system at first lowers the 
electrical resistance of the hydrated phenol 
(though not as markedly as does the addition of 
an electrolyte) and then increases it to twice 
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' the figure characteristic of the pure hydrated 
phenol. But the effect of the aleohol upon 4he 
volume of the phenol phase is a progressive 
one, each added amount of aleohol increasing it. 
When different monatomic alcohols are com- 
pared, it is found that only the lower members 
bring about a decrease in the electrical resist- 
ance, all the higher ones increasing it. The 
lower alcohols also make the phenol phase 
“swell” more than the upper ones. 

IV 

These findings are of significance for a better 
understanding of certain aspects of cell behav- 
ior, more particularly the phenomena of “per- 
meability” of “cell membranes” or of “proto- 
plasm” in general. The attempt is still being 
made to understand these phenomena through 
some modification of Pfeffer and De Vries’ 
osmotic concept of the living cell or Overton's 
lipoid membrane modification of it. The phys- 
ico-chemical and biological objections which 
may be raised against either of these notions 
are too numerous to need repetition here. The 
living cell is capable of absorbing and secreting 
water, of absorbing and secreting the most va- 
ried types of dissolved materials, the two mov- 
ing at times in the same direction and at times 
in the opposite direction. There can be no 
adequate physico-chemical concept of the living 
cell which does not contain within it the possi- 
bility of understanding all these characteristics 
at one and the same time. The volume of the 
hydrated phenol phase described above “swells” 
and “shrinks” when subjected to the action of 
alkalies or of salts, shows, in other words, the 
biological phenomena of plasmoptyais and plas- 
molysis, just as does any hydrophilic colloid 
(protein) or the living cell. But such a phenol 
system shows also the “strange” phenomena of 
permeability to dissolved substances so charac- 
teristic of living matter. It ie quickly permea- 
ble, for example, to the most varied dyes; to 
another group of sueh or to iodine it is loss 
permeable* While permeable to the salts, 
hydrated phenol takes these up most slowly and 
in certain instances practically not at all. 
Identical observations are characteristic of pro- 
toplasm and the living cell 

The high electrical resistance characteristic 
of living matter has always been difficult to un- 
derstand as long as we held to the view that 
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protoplasm was essentially a somewhat modified 
dilute solution. In spite of the conclusion that 
a physiological salt solution is supposed to be 
osmotically comparable with the salts dissolved 
in a living animal or its body fluids, the former 
will register only 3/5 to 1/35 the electrical re- 
sistance of the latter. This old biological truth 
can be understood only by denying to the salts 
found in protoplasm any large existence in un- 
corabined form or by concluding that the cell is 
a different sort of solvent for these salts than 
is water. Experimental evidence supports both 
these conclusions. Aside from the fact that the 
electrolytes are for the most part “combined” 
with the protoplasmic constituents and are not 
“free” as in an ordinary salt solution, the high 
electrical resistance of protoplasm is further ac- 
counted for as soon as it is remembered that 
protoplasm is not a solution of protoplasmic 
material in water but of water in proto- 
plasmic material, one comparable in other 
words, to the solution of water in phenol. 
The effects of acids, of alkalies, of single 
salts, of anesthetics, etc., all of which 
reduce the normal electrical resistance of liviug 
matter, are then to be understood in the same 
.terms in which these' factors reduce the elec- 
trical resistance of systems of the type, hydrated 
phenol. Even the physiological antagonism be- 
tween different salts so characteristic of living 
matter reappears in the case of hydrated phenol. 

V 

What has been said above for phenoJ/water 
systems is true of many other mutually soluble 
systems. Quinoline, for example, behaves much 
like phenol and what has been said of these 
substances holds also for the lower fatty acids, 
the soaps and the various proteins. 

Martin H. Fischer 
Eicbbero Laboratory or Physiology 
University or Cincinnati 

THE ORIGIN OF COLUMNAR HOLES IN 
WANDERING DUNES 

The forests which existed on the New Jersey 
sand strands at Wildwood, Holly Beach, Peer- 
mont, South Atlantic City and South Seaside 
Park have been almost entirely destroyed, ex- 
cept at South Seaside Park and Peermont. The 
forest at the latter place has been invaded by 
wandering dunes, the highest of which are 
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About forty feet, or the height of the tree tops*. 
The formation of these dunes is due to the 
trees, which break the force of the wind, so 
that the sand accumulates on the seaward side 
of the forest, fhe accumulation of sand is 
followed by its. encroachment on tree growth, 
so that the forest is narrowed gradually. The 
trees, which were buried by the advancing sand, 
have in some eases persisted without decay, 
especially the red cedars, and as dead trees 
they form a forest graveyard with the bleached 
stamps as monuments sticking through the dune 
sand, which has drifted away from such dead 
and buried trees with the action of the fickle 
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wind. Fifty years hence little will remain - 
of* this forest of red cedars, hollies, post 
oaks, Spanish oaks, fed mulberries, sour gum 
trees, liaekbemea, etc. The wandering dunes 
will have covered and destroyed the remaining 
trees. This forest destruction has been going 
on for a long time and between the highest 
dunes and the sea beach at Peermont, New 
Jersey, is the dune complex corresponding in 
area with the forest graveyard (A). 

The tops of the buried trees have decayed at 
the surface of the dune sand (B) and the 
branches have been broken off and have been 
carried away by the wind, or have been buried 
in situ by the drifting sand. The trunks of the 
trees have been covered with sand (C). If of de- 
structible wood (the red cedars alone remain- 
ing without much decay), the tree trunks of 
such species disappear by decay and there is 
left a cylindrical cavity the exact height and 
other dimensions of the tree trunk, which before 
decay formerly filled it. Sftch decay is abso- 
lute, for when the columnar hole is uncovered 
there are found no remains of the tree which 
formed it. If there are any remains of the bark 
and the wood of the trees, they have dropped 
to the bottom of the hole and have been covered 
by the sand which has fallen from above into the 
depressions. These columnar cavities are roofed 
with compacted sand and with the removal of 
the sand by wind action, there is a change in 
the configuration of the dunes, and in the low- 
ering of the dunes the columnar holes are un- 
covered. The upper edges of the holes slope 
inwardly (D) and leaves and blades of grasses 
and the tops of the tumble grasses (Eragrogtis 
pectinacea) fall into the depressions, which are 
sometimes six to eight feet deep and a foot in 
diameter. 

As far as the writer is aware the origin of 
these holes has never been described, although 
Dr. Seneca Egbert, of 1 he University of Penn- 
sylvania, has informed him that he had discov- 
ered them over thirty years ago at Peermont by 
breaking through the roof of one. The accom- 
panying sketches will make clear the sequence 
of events in the formation of the columnar 
holes in the wandering dunes at Peermont, New 
Jersey. 

John W. Harsh bbrobr 

University or Fun ns ylvania 
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ANCIENT FAUNA OF MONGOLIA 
DISCOVERED BY THE THIRD 
ASIATIC EXPEDITION OF THE 
AMERICAN MUSEUM OF 
NATURAL HISTORY 1 

It is a very significant fact in the history of 
palaeontology that the homeland, or chief center 
of evolution or adaptive radiation, of the mam- 
mals during the Age of Mammhls and of the 
reptiles during the Age of Reptiles is the very 
last to be explored. Beginning with the first 
palaeontological work toward the close of the 
eighteenth century in Europe, continuing with 
the thorough exploration of Europe and south- 
ern Asia during the nineteenth century and 
with the wonderful discoveries in reptilian and 
mammalian history in North and South Amer- 
ica from the middle of the nineteenth century 
onward, the homeland was still left untouched, 
.unexplored. Discoveries in North America were 
so extensive and so revolutionary that many 
thought the homeland had been revealed in our 
great western fossil beds. Positive claims were 
advanced by Ameghino for Patagonia as the 
homeland of proboscidea and primates. As a 
residuum of these discoveries in the western 
hemisphere, it proves true that several orders 
of mammals did originate in the Americas, but 
the ancestral stock from which these orders 
radiated was still to be found. Speculation 
wavered between the northern hemisphere and 
the southern hemisphere and some zoologists 
advocated both hemispheres in so-called bi- 
polar theories. Thus sprang up two new 
branches of science — Paleogeography and 
Paleometeorology — centering in more or loss 
inductive and deductive schools of thought. 

In 1889 the New York Academy of Sciences 
adopted a new rule, namely, that its presidency 
should be held not for long terms but for two- 
year terms, and a new condition of the presi- 
dency was the preparation of a serious presi- 

i Address to the New York Academy of Sciences 
at a special meeting May 21, 1923. 
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dential address. Tn accepting this responsibil- 
itv and honor the writer took the task very 
seriously, retired to the most secluded spot in 
the American Museum, namely, the sixth flour 
of the southeast tower, and, aided by his col- 
league, William T\. Gregory, began to attack 
the problem of the homeland of the mammals. 
The results of two very hard years’ work were 
delivered in the two successive winters of 1899 
and 1900 and published by the academy in 
1900.^ In these addresses the succession of 
mammalian life in western Europe as studied 
by Charles Dep6ret was for the first time com- 
pared step by step with the succession of mam- 
malian life as known in North America. Par- 
allels previously drawn, especially those of 
Edward 1). Cope, were pointed out ; others were 
added. It was found that there was remarkably 
close resemblance between the life history of 
Europe and that of the Rocky Mountain region; 
there arc some interludes of separation, but 
in the main there are longer periods of affinity. 
Consequently we confirmed Joel A. Allen’s gen- 
eralisation that Sela lev’s division of the north- 
ern hemisphere into Palaeavctica and Nearetica 
should be united into a single holarctic province 
and proved that Holarctica extended back as 
far as the Lower Eocene period of the Ago of 
Mammals. 

Two other, generalizations followed; first, 
that Africa must have )>een an important and 
independent center of mammalian evolution 
during the whole period of the Age of Mam- 
mals; second, that in Africa there probably 
originated four great orders of mammals, 
namely, the Proboscidea, the Hvraeoidea, the 
Sirenia and the ancient whales, Arehaoceti. Of 

a 1900.182. The Geological and Pianist 1 Re- 
lations of Europe ami America during the tertiary 
period and the theory of the successive invasions 
of an African fauna. Science, N.R., Vol. xi, No. 
270, Apr. 13, pp. .161-574. 

1900.187. Correlation between tertiary mam 
mal horizons of Europe and America. An intro- 
duction to the more exact investigation of tertiary 
zoogeography. Preliminary study with third trial 
sheet. . . . Presidential address before X. Y, 

Academy 8oi. delivered February 26, 1900. With 
u list of the author’s scientific publications, 1878- 
1899, appended by direction of the Council of the 
Academy. Ann, N. r. Act id. 8ci„ Vol. xiii, No. 1, 
July 21, 1900, pp. 1-72. 
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these, traces of Sirenia and the ancient whales 
had already been found. Two years later this 
generalization wait oonfirmed by the discovery 
of Beadheli and Andrews in northern Egypt of 
the ancestor* of Proboscidea and of the Hyra- 
coidea, namely, primitive mastodons and primi- 
tive coneys. 

The third generalization was of even a more 
sweeping character and had been adumbrated 
more or less dearly by many zoologists and 
palaeontologists from the time of Bnffon ; it was 
that the chief homeland of the mammals was 
not in Africa nor in southern Asia nor in 
Europe nor in either of the Americas, but in 
the unexplored regions of the roof of the world, 
namely, of the central plateaus north of the 
Himalayas. These third and fourth generali- 
zations are expressed in the paleozoologic map. 
A similar theory was subsequently advocated 
by J. L. Wortman and was set forth with very 
great fullness by William D. Matthew in his 
well known paper published by the academy. 

How far this succession of addresses and pa- 
per* fired the imagination of Roy Chapman 
Andrews we do not know’, but it may be dearly 
stated that the chief object of the Third Asiatic 
Expedition was the exploration of the un- 
known roof of the world. The results have far 
surpassed our fondest hopes. Far more than a 
new chapter — a new volume — has been opened 
up in the history of the earth. Ceutral Mon- 
golia proves to be the homeland not only M 
the Mufhmalia hut of the ReptUia as well; n 
single year’s work (1922) demonstrate* this, 
and the present season of 1923 will confirm 
and extend it and will, we hope, reveal the 
mammals of the b&aal Eocene and upper Cre- 
taceous, a* yet undiscovered. Roy Chapman 
Andrews, leader of the expedition, was pre- 
pared for his very responsible task by several 
preceding years of exploration in China. The 
territory he explored in 1922 had been crossed 
by Raphael Pumpelly in 1802-65; by Richt- 
hofen in 1877, who named these Tertiaries the 
Khan-Khai beds; by Obrutchev in 1802-94, who 
applied the name “Gobi Series” to the tertiary 
sediments; and by Chernov in 1908. 

As developed in China, the underlying series 
of rocks, from the Jurassic downwards, had 
been described by von Richthofen and later by 
Bailey Willis in his researches in China of 
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1907. Our geologic party found a great uncon- 
formity separating the folded sediments of 
Jurassic and earlier time from all of the desert 
basin sediments; after the Jurassic period the 
marine sediments of the roof of the world 
oeased. Above the Jurassic and also above the 
Great Unconformity, sediments are entirely epi- 
continental — this Cretaceous-Tertiary continent 
constituted the homeland of the chief orders of 
reptiles and mammals! 

The series underlying the Great Unconform- 
ity from the Archean to the Jurassic had been 
recognised by Willis in China, and that pioneer 
work was of great help to the geologists of the 
expedition. The Nan-K'ou Series of China 
seems to be continuous across Mongolia. A 
great bathylith was found by our party invad- 
ing these older metamorphic rocks and exten- 
sively exposed by erosion. It is on this com- 
plex erosion floor that all of the later Creta- 
ceous-Tertiary strata were laid down, some of 
which were again swept away by the Post- 
Jurassic interval. The Later Mesozoic and Cen- 
ezoic sediments of Mongolia lie upon the pene- 
planed surface of this complex of old deformed 
rocks with its Great Bathylithie Invasion. This 
is a wide contrast to conditions in the Rocky 
Mountain Plateau region of America, where 
marine sedimentation continues to the very 
elose of the Cretaceous and the Tertiary sedi- 
ments overlie either the Cretaceous or the 
Jurassic. Above the great Post- Jurassic uncon- 
formity ten new formations were discovered by 
our expedition and more or less clearly distin- 
guished from each other by their vertebrate re- 
mains, according to the field determinations by 
Granger and Berkey. Four of these are in the 
Cretaceous, two at the confines of the Eocene 
and Oligooene, three in the Miocene, one in the 
Pliocene. 

The only precedent to the magnitude and nov- 
elty of this reconnaissance in the geologic his- 
tory of the arid regions of the world is to be 
found in the early surveys of our own western 
territories by Hayden as geologist-in-chief, 
Holmes as topographer and Leidy as vertebrate 
paleontologist. 

SUMMARY or FOURTEEN NSW F086IL-BE ARI N G 
FORMATIONS DISCOVERED 

Zones. 

1. Pleistocene. An erosion epoch. 


2. Pliocene. Cervus (Elaphus?) zone. De- 
termined August 27, 1922. 

2. Miocene. Not yet defined by determina- 
tion of fossils. 

2. Middle Miocene, Houldjin, Hsanda Gol, 
Baluchitherium zone, in two localities, B. 
grangers April 30, August 5, 1922. 

1 Upper Eocene, Irdin Manha. Protitan- 
otherium zone . P. mongoliense, April 27, 
1922.=Uinta Beds of Utah. 

1. Lower Eocene. Fossils not identified. Sep- 
tember 14, 1922. 

1. Upper Cretaceous. Iren Dabasu dinosaur 
beds.= fCeratops, or Triceratops Beds of 
Montana. April 25, 1922. 

2. Lower Cretaceous, Dja-doch-ta. Proto- 
ceratops zone. Ancestors of the Ceratop- 
sia. September 2, 1922. No equivalent 
in N. America or Europe. 

1. Jurassic. Plant remains. 

1. Permian. Marine invertebrate remains. 
September 7, 1922. 

14 new life zones. 

The geologic personnel of the expedition in- 
cluded Charles P. Berkey as chief geologist; 
Frederick K. Morris as geologist and topogra- 
pher; Walter Granger as vertebrate palaeontol- 
ogist. The entire personnel under Leader An- 
drews included a party of twenty-five — eight 
Americans, eight Chinese, nine Mongolians. By 
means of a train of seventy-five camels and two 
freight and three light automobiles, a three 
thousand mile reconnaissance was made be- 
tween April 18 and September 20, 1922, when 
the party returned to Peking. The work was 
greatly aided by the Geological Survey of 
China, now under the management of Dr. Y. 
K. Ting, honorary director, and Dr. W. H. 
Wong, acting director, with headquarters in 
Peking. On reaching the confines of Mongolia 
Berkey and Morris began a systematic and con- 
tinuous route map and geologic cross section, 
which was carried throughout the whole itin- 
erary. These studies early in the work deter- 
mine the major structural and formational units 
and locate the major unconformities and other 
physical changes. The great Post-Jurassic un- 
conformity, the Pre- Jurassic unconformity, the 
lesser Post-Cretaceous unconformity and the 
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Great Batbylithic Invasion ware one after the 
other definitely distinguished. 

The itinerary of the geologic party and 
series of discoveries are briefly stated by Pro- 
fessor Berkey as follows: 

Iieft Kalgan April 21. Went into camp at 
Iren Dabasu after finding rhinoceros jaw evening 
of April 24. First dinosaur bones found at Iren 
Dabasu morning of April 25 by Berkey before 
breakfast. Camp was divided April 25 f leaving 
the geologic group, Morris, Granger and Berkey, 
at Iren Dabasu, giving special attention to the 
collecting of fossils. First finds of Titanotherea 
and other early Tertiary fossils by Granger at 
Irdin Manila April 27. Additional finds made at 
Irdin Manha by the geologic group May 2. First 
Baluchitherium bones found at Mould jin in the 
vicinity of Iren Dabasu, April 30, by Berkey. 
Geologic group stayed at Iren Dabasu until May 
7. Basin later referred to as Tsagan Nor Basin 
was entered first at Mt, Ilskuk June 21 by the 
whole party. First exploratory trip to Boh 
Juno 22 by the group, with recovery of a few frag 
ments of bones. Discovery of dinosaur bones and 
fossil insects and fossil fish June 25 in the Ondai 
Sair locality by Berkey and Morris. Three great 
collections of Later Tertiary fossils judged to be 
of Miocene age made by Granger at Boh in the 
Haanda Gol formation June 27- August 3. Dis- 
covery of Baluchitherium skull at Boh August 4 
or 5 by Granger and Wong. Discovery of stag, 
mastodon, etc., judged to be of Pliocene age in 
the Bung Kureh district July 27 by Berkev. 
Whole group made collections later. Left the 
Tsagan Nor Basin August 13. Discovery of dino- 
saurs in the Ashile District by Granger August 
20-27. Side trip to the Gurban Saikhan across a 
new basin by Morris and Berkey August 19-27. 
Discovery of Frotoceratops by Shackelford at 
Dja-doch-ta September 2, Additional collections 
by the whole party. Discovery of Paleozoic strata 
with Permian fossils September 7 in tjm Sair Usu 
district by Berkey and Morris. Discovery of 

Ardyn Obo fossil-bearing beds September 10. 
Collections by the whole party. Discovery of 

Eocene forms in the sedimentary beds of Shara 
Murun by Granger and Andrews September 14, 
Discovery of fragments of bone in the sediments 
at the edge of the Mongolian plateau above Kal- 
gan by Berkey September 19. 

The first fossil:, brought back by Mr. Shackel- 
ford, photographer of the expedition, included 
the three great discoveries of the season, namely, 
(1) a superb Baluchitherium skull found «&st 
of the Altai Mountains, which is now being 


fully described by the writer; (2) a complete 
skull of Frotoceratops , a pre-dentafce dinosaur, 
ancestral to the giant Cer&topsia, just described 
by William K. Gregory; (3) jaw of Protitan- 
othcrium, which will shortly be described by the 
writer in American Museum Novitates . The 
main shipment of the Mongolian collection has 
just reached the American Museum and in- 
cludes all the fossils collected on this very 
rapid reconnaissance. During the present season 
the same beds are being visited by a strong 
collecting party and already reports of addi- 
tional discoveries of importance are reaching 
the museum. 

Henry Fairfield Osborst 


SOME EXPERIMENTAL STUDIES ON 
THE CENTRAL NERVOUS 
SYSTEM 1 

One of the great contributions of the last 
century to the field of biological science was 
the application of experimental methods to the 
study of development, and the factors underly- 
ing the production of individual structure. 
Though many of the fundamental facts of em- 
bryology were known, the complexity of the 
factors which operate during the process of 
development was so great that further prog- 
ress could be accomplished only by segregating 
or isolating certain structural units and by 
changing intrinsic and extrinsic relations to so 
modify the conditions of development that 
some tentative answers could be made to the 
question of causation in development. 

One of the interesting problems in nervous 
embryology has been: What makes neuro- 
blasts differentiate into neurones? and as a 
corollary to that, Why do neurones, whose 
cell bodies lie in a certain region, grow over 
a definite pathway and establish connections 
with another group of neurones so that they 
may beoome part of a complex chain of nerv- 
ous unite? 

By experimental methods, Pr. Harrison haa 
shown clearly that neuroblasts wiU develop into 
neurones when isolated from many of the nor- 
mal environmental factors. Primitive nervous 
tissue from the central nervous system of the 

l A paper read before the Tri -State Medical 
Society in New Haven, April 19, 1923. 
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chick will grow in tissue cultures into appar- 
ently normal neurones. So long as the grow- 
ing nerve cell is supplied with the necessary 
food, a certain amount of growth and differ- 
entiation will follow, without the presence of 
many of the normal conditions of development 
such as position with respect to other cell 
masses, hormones, chemical constituents of 
blood, of functional activity, etc. Just how 
complete this growth is, just how perfect a 
neurone is developed under such experimental 
conditions is of course questionable. But at 
least one fact was thereby established, namely 
that nervous tissue inherits a certain poten- 
tial for differentiation which will result in a 
considerable degree of development of a cell 
even though isolated from its normal environ- 
ment. 

Stimulated by Dr. Harrison, though using 
somewhat different methods and working with 
another form of animal, I have been engaged 
for the past few years In studying some of 
these problems. The larvoo of a small native 
salamander, Amblystoma, are peculiarly suit- 
able for experimental work of this sort. They 
grow in quantity in the pools around New 
Haven, can be readily kept in the laboratory 
and can be operated upon before the develop- 
ment of the peripheral nerves, without asepsis. 
It is possible under laboratory conditions to 
remove or transplant portions of organ sys- 
tems, to isolate organs such as the eye or nose, 
to interpose organs, an eye for an ear for 
example, to move organs from their normal 
position to some strange location, an car on 
to the flank and so on. All these operations 
are performed before the development of the 
peripheral nerves and hence removes the dis- 
turbing factors of shock and pathological 
sequelae. * 

The results of several years of such ex- 
perimentation have shown a number of inter- 
esting things. If the primordium of the nasal 
apparatus be removed at an early stage, that 
part of the brain to which the olfactory nerve 
runs for a time develops normally, then as 
functional activity begins, it lags behind the 
hemisphere with undisturbed relations. This 
confirmed by experimental methods a theory 
of Roux that in the development of the nerv- 
ous system two periods could be observed, the 
first one of growth and differentiation in 


which the primitive cells was transformed into 
a specialised neurone and the second one of 
pure growth during which the size of the 
neurone increased markedly, and its connec- 
tions were more completely established. As 
a result, we find that the absence of an 
olfactory sac, and hence the olfactory nerve 1 
results in the retardation of the normal 
growth of the cerebral hemisphere, or in 
other words, when the olfactory nerve and 
sac are present, the hemisphere will grow to 
a greater size than when it is lacking. These 
results suggested the possibility of function 
as the stimulating factor in the second, or 
growth period, of nervous development. 

In order to determine exactly whether or 
not this was so, a second series of operations 
wore performed in which the entire cerebral 
hemisphere with the nasal apparatus attached, 
was transplanted back onto the trunk of 
Amblystoma larvae. In a portion of these 
transplantations, the transplant was so placed 
that the olfactory placode healed in beneath 
the skin so that there was little possibility 
of its functioning. In the rest, the complex 
was placed with the olfactory sac at the sur- 
face so that it might conceivably function. 
The results of these operations showed that 
the stimulating factor for the second growth 
period was probably not functional activity 
but rather the stimulus afforded by the in- 
growing olfactory nerve, since in both series 
the size of the hemisphere closely approxi- 
mated the normal undisturbed hemisphere. 

Questions that immediately arise are: How 
potent a factor is this stimulation which re- 
sults from a nerve trunk or tract growing 
into a collection of nerve cells? Would it be 
great enough to bring about regeneration of 
such a mass and would the presence of a 
nerve trunk larger than normal produce an 
enlargement of such a mass of nerve cells? 

To answer the first question a series of 
embryos were operated upon in which the 
cerebral hemisphere was removed, and the ol- 
factory sac returned to its normal position. 
In the process of healing the inter-ventricular 
foramen left open by the removal of the hemis- 
phere was closed in by a thin layer of cells 
derived from the ependymal lining of the 
neural tube. When the ingrowing olfactory 
nerve reached this new portion of the wall of 
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the neural tube, the latter were stimulated to 
differentiate and develop into a complete new 
hemisphere, which in both structure and si m 
was apparently a completely normal hemis- 
phere. We can, therefore, answer the first 
question in the affirmative. A group of axones 
growing into a collection of primitive cells 
is able to cause them to regenerate a com- 
plete new part of the brain. 

To determine the stimulating effect of a 
larger nerve trunk than usual on neuroblasts, 
an extra olfactory sac was transplanted be- 
side the normal one in such a way that the 
ingrowing nerve trunk could establish connec- 
tion with the hemisphere. Here, though, in 
some instances the olfactory nerve did not 
reach the cerebral hemisphere. In those cases 
in which it did, the hemisphere increased in 
size markedly over the normal hemisphere. 
The results obtained showed that the growth 
into the cerebral hemisphere of more axones 
from olfactory neurones than normal produces 
an enlargement of an embryonic nervous cell 
mass, since the hemispheres in such operated 
embryos eventually grew to be approximately 
20 per cent, greater than normal. 

The experiments show, then, that the removal 
of an end organ results in the failure to grow 
to full size of the part of the brain with which 
it is connected, that ingrowing fibers from 
such an end organ can stimulate the primitive 
ependymal lining of the neural tube to form 
a new portion of the brain and that a super- 
abundance of such ingrowing nerve fibers can 
stimulate the normal brain to increase in size 
approximately 20 per cent. 

To put it in another way, the above experi- 
ments show that nerve calk grow, first as a 
result of au inherited potential for differen- 
tiation, and secondly as a result of stimulus de- 
rived from the contact of telodendria from 
other neurones. This latter stimulus is, in 
Amhlystoma, sufficiently strong to produce re- 
generation and hyperplasia of the cerebral 
hemispheres. Functional activity is not ex- 
cluded as a factor since we do not yet know 
what occurs when neurones establish connec- 
tions within the central nervous system. The 
exteroceptive phase of functional activity at 
least has little or no effect 

H. S. Bout 

Talk University School or Mxdicin* 

April 19. 1923 


THE MASKELL COLLECTION OF 
COCCID/E 

William Miles Maskell was registrar of 
the University of New Zealand. He pursued 
the study of the Coccidao when not busy with 
the arduous duties of his official position. His 
first paper was published in 1879. With the ex- 
ception of four years, he published an annual 
illustrated memoir, 1879-1898, in the Transac- 
tions of the New Zealand Institute. In addi- 
tion to the memoirs about twenty other papers 
were published. These included a very large 
number, several hundred, new genera and spe- 
cies. He had the advantage of being located 
in the midst of a marvelously rich coccid fauna. 

Many of the species of Coccidre have proved 
to be of economic importance. This has re- 
sulted in the discovery of many new forms. 
The description and study of these new forms 
has brought to light many characters either 
not figured or not described or noted by Mas- 
kell, so that his genera and species needed to 
be restudied in order to determine their correct 
affinities and to permit of their proper loca- 
tion in the classification of the family. The 
officials of the U. S. Bureau of Entomology 
were able through the assistance of Mr. T. W. 
Kirk of the New Zealand Department of Agri- 
culture to borrow this collection, which reached 
Washington in 1909. 

The remounting and study of the collection 
was begun immediately. The first results of 
these studies, thirteen years after the reception 
of the collection, have appeared and deal with 
the species of Maskell that have been made the 
types of genera by Maskell and others. This 
contribution is by Harold Morrison and Emily 
Morrison, printed in the Proceedings of the 
U, S. National Museum for 1922. 

There is included a discussion of the species 
belonging to seven subfamilies, and thirty- 
seven genera and subgenera. The authors have 
attempted to describe each species so fully 
and to figure all parts so carefully that future 
workers would have no need to consult the 
original type-material. How successfully this 
has been done only time will show, for with the 
advancement of the classification of a group, 
each generation frequently uncovers characters 
not hitherto used, so that it is very difficult for 
the workers of one generation to unearth all the 
characters that will be used by succeeding gen- 
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orations. Long but concise carefully prepared 
description* covering all parts are given. These 
are amplified by the numerous figures of the 
insects a* a whole and of their various parts in 
great detail. The figures of a species are 
grouped together and printed as text-figures. 
While it is always of importance to have a 
figure near the description for comparison, yet 
the effect and detail of figures printed upon 
plate-paper is so much better than those printed 
on ordinary print-paper that convenience 
should have been overlooked, particularly in a 
work of such value to future students of the 
Coccidre as this one. Figures where one 
half shows the dorsal surface and the other 
half the ventral surface are being produced by 
many authors. This is to be deplored because 
such figures never give the perspective of the 
insect as a whole that can be secured from com- 
plete figures of each surface while there is al- 
ways confusion and doubt as to the accuracy 
of the structures located on and near the meson, 
and so long as the government is financing the 
project, the question of expense should not be 
a serious one. This is particularly unfortunate 
in figures of the anal ring, a structure that is 
going to be used much more in the future than 
in the past, especially in the subfamily Erio- 
coccin® and its allies. The figures showing 
the anal ring are all on too small a scale or very 
indifferently done and do not bring out their 
pertinent characteristics. An admirable feature 
of this contribution is the attention given to 
other individuals than the adult female, the 
first nymphal stage and the adult male where 
available being described. 

This is one of the very best studies of the 
Coccid® made by an American in many years, 
regardless of my criticisms, and the authors 
are to be congratulated on starting this series 
of studies with such a thoroughgoing piece of 
work. It is to be hoped that they will follow 
the policy of Maskell and publish at least one 
large contribution each year until the study is 
completed. If our National Museum is to re- 
tain its supremacy so far as the Coccid® are 
concerned it must be by contributions to 
their study and not by number of insects in 
oases. 

Alex. D. MacGiluvrat 

University or Illinois 


SCIENTIFIC EVENTS 

SHAD INVESTIGATIONS IN CONNECTICUT 

An investigation of the cause of the marked 
depletion of the Connecticut River shad is be- 
ing undertaken by the Connecticut State Board 
of Fisheries and Game. The commercial catch 
of shad has decreased alarmingly since 1919. 
The number of eggs obtained for artificial 
propagation has also decreased during recent 
years. The work now in progress includes: 
(1) Experimentation with methods of catching 
shad for spawn taking, (2) a study of the feed- 
ing habits, periods of migration and other 
phases of the life history of the shad, (3) 
studies of the enemies of larval and young 
shad, of parasitism and of other phases of path- 
ology, (4) a detailed study of ecological con- 
ditions, including pollution, of the tributaries 
of the Connecticut in which shad are known to 
spawn, and (6) tagging of adult shad in an 
attempt to follow successive migrations. An- 
other experiment is designed to test the possi- 
bility of furnishing comparative security to 
young shad by retaining a part of the product 
of the hatchery in specially prepared ponds 
freed from other fish. 

The staff engaged in this work includes : Mr. 
J. W. Titcomb, superintendent of the fisheries 
and game of Connecticut; Dr. P. H. Mitchell, 
of Brown University, director of the investiga- 
tions; Dr. Emmeline Moore, who is enabled to 
undertake this work through the courtesy and 
cooperation of the New York State Conserva- 
tion Commission of which she is biologist; Dr. 
J. E. Blair, of Leland Stanford University; 
Mr. H. E. Gallup and Mr. F. B. Littlefield, of 
Harvard Medical School. 

The Connecticut legislature has appropriated 
$10,000 for this work The investigations will 
be continued through the summers of 1923 and 
1924. 

PASTEUR CELEBRATIONS IN FRANCE 

The official French celebration of the cente- 
nary of Pasteur began in Paris on May 24. Ac- 
cording to an article in the British Medical 
Journal many delegates from universities and 
institutions throughout the world attended a 
reception given by the president of the French 
Republic. On the following morning the dele- 
gates were welcomed by Dr. Roux at the Pas- 
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tear Institute; a bust of Pasteur erected in the 
gardens of the institute was unveiled and 
wreaths laid at its foot by foreign delegates, 
who afterwards visited the museum and the 
crypt, where is the tomb of Pasteur* Later in 
the day there was a great meeting in the am- 
phitheater of the Sorboane, presided over by 
the president of the republic, who was accom- 
panied by the ministers, by members of the dip- 
lomatic corps, by members of the five acade- 
mies of the Institut de France and the 
Academic de M6decine and by foreign dele- 
gates to the number, it is said, of some seven 
hundred. The proceedings began with the un- 
veiling by M. Paul Appell, Rector of the Uni- 
versity of Paris, of a marble tablet placed by 
the university in the Salle des Autorit6s, bear- 
ing an inscription stating that it has been 
erected on the spot where “le grand Fran^ais 
et ie grand Anglais Lister se sont embrass6s” to 
commemorate “cette 6treinte fraternelle, sym- 
bols de l’amitil de deux peuples.” Afterwards 
the Marquess of Crewe, British ambassador in 
Paris, expressed the deep appreciation of this 
homage to Lister paid in the heart of the intel- 
lect of France. The popular celebration took 
place on Sunday, which was a flag day in Paris 
and the chief towns of France, and badges were 
sold for the benefit of the laboratories of 
France. In the afternoon the delegates attended 
a reception given by the City of Paris at the 
Hdtel de Ville. On Monday a visit web paid 
to Versailles, when a bust of Pasteur given by 
his daughter and son-in-law, Mme. and M. 
Vallery-Badot, was unveiled in the Galerie de 
Glacea. The president of the Republic during 
the previous week started on a tour, during the 
course of which he took part in celebrations 
at Arbois and Strasbourg. 

IN HONOR OF PROFESSOR MORSE 
From an article in the Boston Transcript we 
learn that to celebrate the eighty-fifth birthday 
of Professor Edward S. Morse of Salem, 
twenty members of the Boston Malacological 
Club visited him in his laboratory at the Pea- 
body Museum in Salem, on June 18, to con- 
gratulate him and wish him years of useful 
work in the future. The visitors were headed 
by President Arthur F. Gray, of Watertown, 
who at an appropriate moment presented Dr. 


Mom with a silver piteher and tray, the for* 
mer suitably inscribed, giving at the same time 
a short review of some of Professor Morse’s 
special researches. “Since 1850 this active 
scientific man has been busy with many lines of 
scientific and artistic work, never forgetting hi# 
first deep interest, the shells of which he de* 
scribed a new species while merely a boy. His 
splendid labors in Japan, where he was one of 
the famous group of teachers who laid the firm 
foundations of education in that country, were 
touched upon with a sketch of the later re- 
searches largely in connection with the Peabody 
Academy in Salem.” 

Following a basket luncheon, the company ad- 
journed to the home of Professor Morse, where 
the afternoon was spent in looking over his 
treasures, including two splendid decorations 
from the emperor of Japan, autographed vol- 
umes, models of the skull of early man, shell 
studies and a host of special items. Not the 
least interesting feature was a stroll with Pro- 
fessor Morse through the Weld Hall of Japa- 
nese curiosities, where he gave the company 
special descriptions of many of the things there 
shown, noting in places how they had been se- 
cured. 

Present in the company were three of the 
original nature class given in Salem in the year 
following the celebrated start of the idea by 
Professor Agassiz, namely, J. H. Blake, stu- 
dent under Agassiz and artist for his expedi- 
tions; James H. Emerton, authority on spiders, 
and Arthur F. Gray, who acquired collections 
and books of Binney, a great conohologist of 
Massachusetts. 

THE DIRECTORSHIP OF THE MOUNT WIL- 
SON OBSERVATORY 

Because of persistent ill health, which has 
greatly reduced his working capacity during the 
last fifteen years and repeatedly threatened the 
necessity of complete retirement, Dr. George 
Ellery Hale has felt compelled to request of 
the Carnegie Institution of Washington a ma- 
terial reduction of his responsibilities as direc- 
tor of the Mount Wilson Observatory. On the 
recommendation of President Merriam, the ex- 
ecutive committee of the izmtitution has adopted 
a resolution appointing Dr. Hale honorary 
director of the Mount Wilson Observatory, with 
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the understanding that he will remain in charge 
of it» general policy and continue to give 
special attention to the development of new 
methods and the attack upon new problems. On 
July 1, when the new arrangement goes into 
effect, Dr. Walter Sidney Adams, who has had 
long and successful experience as assistant di- 
rector of the observatory and also as acting di- 
rector during Dr. Hale’s absence, will become 
director of the observatory in charge of oper- 
ations. Dr. Hale’s purpose in requesting relief 
is to find a means of accomplishing in the 
future the greatest possible amount of scientific 
work that his health will permit. He is still in 
Europe, but hopes to be able to return to Pasa- 
dena in October. 


SCIENTIFIC NOTES AND NEWS 

At a meeting of the council of the Univer- 
sity of Strasbourg held on May 24, the hon- 
orary degree of doctor of the University of 
Strasbourg was conferred upon Dr. Simon 
Flexner, director of the Rockefeller Institute 
for Medical Research. 

At the commencement exercises of Yale Uni- 
versity the doctorate of science was conferred 
on Dr. Walter B. Cannon, professor of physiol- 
ogy in the Harvard Medical School ; Dr. 
Jacques Loeb, of the Rockefeller Institute for 
Medical Research ; Dr. Henry F. Osborn, presi- 
dent of the American Museum of Natural 
History; the degree of master of arts was 
awarded to Joseph H. Pratt, state geologist of 
North Carolina. 

Princeton University has conferred the 
doctorate of science on Dr. Theodore William 
Richards, Erving professor of chemistry and 
director of the Wolcott Gibbs Memorial Lab- 
oratory at Harvard University ; and on General 
John Joseph Carty, of New York City, chief 
engineer and vice-president of the American 
Telephone and Telegraph Company. 

At Harvard University, the doctorate of laws 
was conferred on Dr. Samuel W. Stratton, pres- 
ident of the Massachusetts Institute of Tech- 
nology. 

At the commencement of Wesleyan Univer- 
sity the doctorate of laws was conferred on Dr. 
James Rowland Angell, president of Yale 


University, and the doctorate of science on Dr. 
Robert M. Yerkes, of the National Research 
Council. 

Dr. A. H. Gill, professor of technical chem- 
ical analysis at the Massachusetts Institute of 
Technology, received the honorary degree of 
doctor of science from the Rhode Island State 
College at its thirtieth annual commencement. 
The degree of master of science was conferred 
on Robert H. Smith, assistant professor of 
machine construction at the institute. 

Dr. H. A. Lorentz, professor of physics in 
the University of Leyden, who has been lec- 
turing in England, was the guest of the Anglo- 
Batavian Society at a dinner given in London 
on June 6. Following the speech of Professor 
Lorentz, responses for other guests were made 
by Lord Haldane and Professor G. N. Lewis, of 
the University of California. 

Sir William Bragg has been elected to be 
Fullerian professor of chemistry at the Royal 
Institution and director of the laboratory and 
of the Davy Faraday Research Laboratory, in 
succession to Sir Janies Dewar. 

Dr. D. Roberts Harper 3d, physicist of the 
National Bureau of Standards, has been de- 
tailed to New York for service as liaison officer 
between the Bureau of Standards and the Amer- 
ican Engineering Standards Committee in the 
Engineering Societies Building, succeeding Dr. 
A. S. McAllister, of the Bureau of Standards, * 
recalled from New York to Washington. Dr. 
McAllister takes charge of part of Secretary 
Hoover’s special work in relation to commodity 
standards and specifications, inaugurated re- 
cently under the Bureau of Standards. 

The department of entomology of the Uni- 
versity of California, and the staff of the mu- 
seum of the California Academy of Sciences 
gave a complimentary dinner at the Hotel 
Stewart, San Francisco, on June 2, to Professor 
and Mrs. T. D. A. Cockerell, who were passing 
through San Francisco on their way to Siberia. 
Thirty-six were at the table, including many of 
the leading biological workers of the Bay Re- 
gion of California. Dr. Barton W. Evermann 
acted as toastmaster. All present joined in 
wishing their guests a pleasant voyage and 
abundant success in their quest for fossil insects. 
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Db. Harry E. Slack, Jb., associate in laryn- 
gology in the Johns Hopkins Medical School, 
•who has been exchange professor in Peking 
Union Medical College for the past year, sailed 
on June 20 from Shanghai. Dr. Slack will 
spend some time in the clinics of Vienna and 
Paris before returning to America about Octo- 
ber L 

Da. Adolph Meyer, psychiatrist-in-chief of 
the Johns Hopkins /Hospital, has gone to 
Europe to visit his old home in Zurich, Swit- 
zerland, and to inspect psychiatric clinics in 
England, Prance and other European countries. 

On May 17 Professor Edward L. Nichols, of 
Cornell University, lectured before the students 
of Wellesley College on “Science in the col- 
leges.” 

Dr. Edgab Pahs Smith, lately provost of the 
University of Pennsylvania, delivered the com- 
mencement address at the University of Arkan- 
sas on June 12. While in Fayetteville he ad- 
dressed the Arkansas Section of the American 
Chemical Society, and was guest of honor at a 
luncheon given by the section. 

Dr. Arthur Lachman, research associate at 
the University of California, spoke on “The 
present status of organic chemistry” at North- 
western University on May 10, and at the Uni- 
versity of Chicago on May 17. 

On Monday evening, June 11, resident mem- 
bers of Sigma Xi and other men interested in 
scientific research at the State College of 
Washington, met at a dinner with Dean Ed- 
ward Ellery, national secretary of Sigma Xi. 
In the afternoon of the same day, Dean Ellery 
delivered a lecture on “The structure of the 
atom,” illustrated by the film prepared in the 
research laboratory of the General Electric 
Company, and the following morning gave the 
annual Phi Kappa Phi address on “The r61e of 
science in the spiritual evolution of man.” 

Professor C. Moureu, president of the Chem- 
ical Society of France, gave a lecture on “Les 
gaz rares des sources thermales, des grisous et 
autres gaz naturels” at the rooms of the Chem- 
ical Society, Burlington House, on June 14. 

Joseph Keele, a member of the staff of the 
Geological Survey of Canada, died on June 11. 
Mr. Keele spent the earlier years of his con- 


nection with the survey in making geological 
explorations in Yukon and Northwest Territo- 
ries. He is better known for his work on days 
and shales of Canada in their application to 
the ceramio industries. 

Dr, G. H. Hume, for many years lecturer on, 
physiology in the University of Durham College 
of Medicine, died on May 8, aged seventy-seven. 

Ma William Henry Pearson, of Manches- 
ter, England, well known for his studies in 
Canadian and tropical Hepaticae, died recently 
of pneumonia in his seventy-fourth year. 

Joseph Wright, the Irish naturalist, died on 
April 7 at the age of eighty-nine years. 

The Journal of the American Medical Asso- 
ciation states that a Portuguese merchant who 
had amassed a fortune in Brazil and returned to 
Lisbon to live, recently bequeathed his fortune 
to found an institute for scientific research, 
naming Professor Ferreira da Mira as the one 
to have charge of the institution. No specifica- 
tions as to site, scope or other details were made 
and no scientists knew of the provisions of the 
will in advance. As Professor Ferreira de Mira 
had no personal acquaintance with the testator, 
and as he is the incumbent of the chair of biol- 
ogy, the counoil that was organized by the state 
for the creation of the institute decided that 
Lisbon should be the location and the biologic 
sciences the field of the Bento da Rocha Cabral 
Institute for Scientific Research. 

The Australian Institute of Tropical Medi- 
cine was opened at Townsville in 1913, in the 
part of the great continent that lies within the 
tropics, with Dr. Anton Breinl as the first 
director. He resigned in 1921, and the insti- 
tute became dormant. We learn from the 
Journal of the American Medical Association 
that, with the creation of the commonwealth 
department of health, the institute has been re- 
constructed. Its activities include the establish- 
ment of laboratories to render assistance to 
physicians in baeteriologie, protozoologies! and 
biologic work, and the organization of a service 
to deal with tropical diseases in Australia and 
her dependencies. Work on hookworm disease 
has been done with the assistance of the Rocke- 
feller Foundation. The whole of Australia and 
her dependencies have been surveyed, and the 
distribution of hookworm disease has been de- 
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termined. It is proposed to establish perma- 
nent measures of control and thus to eradicate 
the disease* By arrangement with the Rocke- 
feller Foundation, a section of the work will be 
earned out with the collaboration of the Aus- 
tralian Institute of Tropical Medicine. Also, 
ad inquiry into the incidence of malaria and 
fflariasis has been begun. The staff is being 
reappointed, and Dr. R. W. Oliento, a recent 
graduate of Adelaide University, has been ap- 
pointed director. He has been sent on a tour 
to Java, Ceylon, India, Italy, England, the 
United States and the Panama Zone to study 
the methods of control of tropical diseases. Ar- 
rangements have been made with the Universi- 
ties of Melbourne and Sydney for the instruc- 
tion in tropical medicine required for a 
diploma. 

Thb British Medical Research Council an- 
nounces officially that insulin, the new treat- 
ment for diabetes which was discovered at 
Toronto by Dr. Banting, and which is an ex- 
tract of the island tissue of the pancreas, is 
now being “used in treatment for the relief of 
patients selected for the purpose at each of 
the following hospitals: In London, at St. 
Bartholomew’s, Guy’s, St. Thomas’s, the Lon- 
don and University College; in Sheffield, at the 
University Departments of Pharmacology and 
Physiology and at the Royal Infirmary; in 
Edinburgh, at the Royal Infirmary.” Ar- 
rangements are in progress for extending this 
work to other hospitals and institutions “where 
the necessary conditions both personal and ma- 
terial ean be provided. Every effort is being 
made to increase the supply of insulin, so that 
it may be available for use in general practice,” 
The following official announcement has been 
made public: “The council are able to say that 
the progress towards successful large-scale pro- 
duction has been more rapid than they had 
ventured last November to hope, . , , Subject 
to limitations of raw material in particular dis- 
tricts, successful manufacture is now (they be- 
lieve) assured; but a period of some weeks 
must pass before laboratory tests and clinical 
use under special safeguards will have made it 
justifiable for a supply to be issued generally 
for routine use under the ordinary conditions 
of medisal practice.” 

Tan British National Poultry Council an- 


m 

nounoes that the Ministry of Agriculture in* 
tends to proceed without further delay with 
those parts of the institute scheme that have 
to do with research in connection with breed- 
ing, disease and nutrition. These sections do 
not require so much preparation as the other 
parts of the scheme, and it is anticipated that, 
as £5,000 of the required contribution from 
the industry has been secured, the balance of 
£1,500 will be forthcoming shortly, thus ren- 
dering available the whole of the £50,000 grant 
from the special fund sanctioned in 1921. 

Shortly before the war the Marquise Arco- 
nati- Visconti gave two million francs (then 
£00,000) for the erection in Paris of an insti- 
tute for the study of the history of art and of 
archeology. The work was, however, suspended 
by the war and the high cost of materials four 
years later prohibited its resumption. In her 
will the Marquise provided that for four con- 
secutive years a sum of 250,000 francs (about 
£3,500 at the present rate of exchange) be 
drawn from the revenues of her estate and de- 
voted to the construction of the institute, which 
is to be erected in the Avenue de l’Observatoire. 

The cinema film taken in Australia in con- 
nection with the total solar eclipse of the sun at 
Wallal last September was shown at the Royal 
Albert Hall, London, on May 12 and following 
weeks. The Observatory writes : “Besides the 
actual eclipse with pictures of the corona, the 
film covers the experiences of the different 
eclipse expeditions (American, Australian, Can- 
adian, English and Indian) from the time of 
their arfival in Australia to the time of their 
leaving. The American expedition, for exam- 
ple, is traced from Adelaide. The difficulties 
of transportation at Broome and of landing 
at Ninety-mile Beach, where there is a very 
large range in the tides and a heavy surf, are 
shown. The camp-life of the astronomers and 
the nature of the country at Wallal should also 
prove of interest The part of the film dealing 
with the few minutes of totality will, of course, 
be run through in as many minutes, but the 
whole film, which should prove of general 
geographical and educational, as well as of 
astronomical, interest, will oocupy an hour or 
a little more. The eclipse film will be screened 
along with other films showing life in Austra- 
lia. 
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The Hancock Life Insurance Company, Bos- 
ton, has made an additional gift of $20,000 to 
the Harvard Cancer Commission; $6,000 to be 
used for purchase and installation of a diag- 
nostic apparatus and $15,000 to be placed in 
the permanent fund. The insurance company 
previously gave $30,000 toward the building of 
the Huntington Hospital, which is devoted ex- 
clusively to cancer cases. The new gift will be 
used in the biophysical laboratory, which is 
also under the direction of the commission. 

UNIVERSITY AND EDUCATIONAL 
NOTES 

At the commencement exercises of Harvard 
University President Lowell announced the re- 
ceipt of gifts during the year amounting to 
nearly four million dollars. This sum includes 
the payment of pledges to the Harvard endow- 
ment of $1,080,619. 

The Tanners 1 Council of America has voted 
to erect a research laboratory at the University 
of Cincinnati, contributing $110,000 for the 
erection of the building. 

Two bequests, one of £30,000 and one of 
£20,000, have been made to the University of 
Melbourne Medical School. 

Dr. Frederick P. Gay, professor of bacteriol- 
ogy in the University of California, has ac- 
cepted the chair of bacteriology in Columbia 
University. 

Processor M. C. Burritt and Professor W. 
H. Chandler, vice-deans of the New York State 
College of Agriculture, will retire at the end of 
the present academic year. 

DISCUSSION AND CORRESPOND- 
ENCE 

THE PREPARATION OF FIVE KILOGRAMS 
OF DESICCATED EUGLENA 1 

Gottueb (1850), Kutscher (1898), Bfitschli 
(1906) and others have attempted the collection 
of Euglena in amounts sufficient to warrant 
biochemical investigation of this relatively ac- 
cessible microorganism. Their interesting re- 

1 1850 Gottlieb, J. Ann. d. Chtmfa u, Pharvuicie 
Bd 75 p. 51; 1898 Kutscher, F. ZtiUohr. /. phys- 
iol Chemie Bd. 24 p. 300; 1906 Btttsehli, O. Arch. 
f . Protisten, Bd. 7 p. 197. 


suits were in each ease limited by the very small 
quantity of material attained by their methods 
of filtration and sedimentation. The present 
communication is offered as a suggestion that 
Euglena , and possibly other unicellular bodies, 
can be obtained in great quantities with less 
difficulty than might at first be apparent. 

In 1921 a heavy scum, or “bloom” of Euglena 
(Sp.) appeared on one of the campus ponds. 
To concentrate this scum by filtration is im- 
practicable* It was found, however, that the 
scum is sufficiently tenacious to permit its ac- 
cumulation with the following device. By means 
of cords, a wooden float, consisting of a board 
1.5 m. long, 10 c.m. wide and 5 e.m. thick, was 
suspended parallel to and from the small end of 
a long bamboo pole. To collect the material 
the pole was swung in arcs over the surface, 
dragging, or better, pushing, the scum dose 
to a concrete embankment — an effect suggest- 
ing the skimming of cream with a gigantic 
spoon. The scum was then easily gathered 
with a large photographic developing tray 
and transferred in five or ten gallon lots to the 
laboratory. 

After sufficient dilution, the euglenae were 
shaken until a uniform suspension resulted. 
This was strained through a “10-mesh” brass 
sieve to remove the gross debris. The fluid was 
then forced through a “60-mesh” sieve by strok- 
ing the upper surface of the sieve with a strip 
of pliant rubber. The suspension was allowed 
to stand in the dark for twelve hours in large 
jars to which cracked ice had been added. It 
was found that agitation followed by cold and 
darkness results in the euglenae settling sharply 
as a bottom sludge. The supernatant liquid, 
containing most of the foreign protoaoa and 
some other floating particles, was siphoned off. 
Microscopic examination revealed that the 
sludge consisted of euglenae in a state of high 
purity- 

The sludge was dehydrated by adding an 
equal volume of ninety-five per emit, alcohol, 
allowing the euglenae to settle, decanting the 
diluted alcohol and adding fresh; this pro- 
cedure being repeated until the euglenae were 
in ninety per cent, alcohol. After a Buchner 
filtration, the filter-cake was granulated with a 
potato masher. The resulting damp granules 
were dried at 50°. From roughly 259 liters Of 



9mm w, urn] 


moissce 


m 


scum five kilograms of euglenae were obtained 
aa a non-hygroscopic, dusty, gray-green, gran- 
ular powder. _ _ _ 

Charles E. Bills 

Zoological Laboratory 
The Johns Hopkins University 


SYRPHID LARV/E AS PESTS 
We are all accustomed to regard the pre- 
dacious larvae of several of our syrphid flies 
as distinctly beneficial insects. It was, there- 
fore, a great surprise to learn, a few days ago, 
that the larvae of some of these flies were the 
cause of the closing of several canneries in the 
Santa Clara Valley, California, 

During the past few years the business of 
canning spinach has grown until it is now an 
industry of considerable importance in Califor- 
nia. Hundreds of acres are sown to this crop, 
the grower receiving about $20 a ton for the 
spinach cut and crated in the field. The aver- 
age yield is four to six tons per acre. 

Soon after the spinach began to come into 
the canneries this spring it was noticed that 
there was an unusual number of “worms” on 
the leaves and that many of these were not 
removed in the usual washing process and that 
some of them even found their way to the cans 
that were ready for sealing. The cannery men 
immediately stopped canning and sent word to 
the growers that no spinach infested with the 
“worms” would be received. This meant the 
loss of hundreds of thousands of dollars to 
the growers as well as tremendous losses to the 
cannery men who had already contracted to 
deliver what they had every reason to believe 
would be the largest output in their history. 

An investigation showed that the principal 
cause of all this trouble was the larvae of one 
of our most common syrphid flies ( Lrsioph - 
tkiout pyrastri) which were feeding on the 
aphid (Ehopaloaiphum peraicoe) which is a 
common pest of the spinach. The larvae of 
other syrphid flies were present also, but this 
L* pyraatri was the most common, The season 
had been a particularly favorable one for the 
flies and we found that the larvae were doing 
a remarkable work in destroying the aphids. 
But as some of them would stack to the leaves 
even through the washing process and turn 
white when the spinach was in the scalding 
water, tibeir presence on the leaves when it 


was ready for the can was easily detected and, 
of course, the product could not be used. 

A few days later the number of larvae to be 
found on the spinach in the fluid began to de- 
crease vexy rapidly and at the end of a week 
they were so scarce that some of the cannery 
men decided to see whether by using particular 
care in picking over the spinach in the can- 
nery they could not get a clean product. Even 
the most careful work, however, failed to dis- 
lodge all of the larvae and it was decided not 
to pack any more spinach this season, as the 
cannery men are determined that the pack that 
goes out from their places shall be perfectly 
clean. This means that the growers in this 
valley will lose approximately $400,000 because 
of tho presence of this “friendly” insect in 
their fields. 

Spinach that is planted early in the fall and 
is ready for the cannery in March is not in- 
fested by the aphids to any extent and the 
syrphid larvae are not to be found until the 
aphids are there. Early planting, then, is the 

reraedy - R. W. Doane 

Stanford University 
April 28, 1028 

ON THE VITALITY OF COTTON SEED 

Among our most destructive cotton diseases 
is anthracnose which is caused by the fungus 
Colletotrichum Gosaypii Southw . So wide- 
spread and destructive is this disease in the 
cotton growing states that its literature is now 
quite extensive. In common with other mem- 
bers of the genus, the fungus infects the seed 
and in this way is carried over from one sea- 
son to the next. It is, therefore, necessary in 
order to combat the disease effectively to se- 
cure uninfected seed for planting. 

Treating the seed with fungicides has been 
tried with negative results. The difficulty en- 
countered was the inability of the disinfectant 
to penetrate the seedcoats and so reach the 
fungus. The hot water method of treating seed 
was also tried and promised well but was later 
abandoned as impracticable* The thermal 
death point of the fungus appeared to be too 
near that of the seed. From the results of 
previous work it appears that the ordinary 
method of seed treatment will give unsatisfac- 
tory results. 



80IWWC3B 


cv<*. -wa, m. wet 


m 


It is generally thought that the thermo death 
point of eotton seed is about 80*C., but the 
writer finds that the temperature which cotton 
seed can endure without affecting the vitality 
of the seed depends upon several factors. 
First, the amount of moisture present in the 
seed; second, whether heated in dry or moist 
atmosphere; third and perhaps the most im- 
portant, whether there is oxygen present dur- 
ing the process of heating. If cotton seed 
containing a normal amount of moisture are 
placed in water at 70° to 80° C. the life of the 
seed will be destroyed. On the other hand if 
the eotton seed are thoroughly dried at low tem- 
perature, they can then be heated for ten to fif- 
teen minutes at 100° C. in a dry atmosphere with- 
out affecting the vitality. But this treatment de- 
stroyed only a small percentage of the fungus. 
We have found that by thoroughly drying and 
heating cotton seed in a vacuum or any inert 
atmosphere, such as nitrogen, to prevent oxida- 
tion of the fats and proteins in the seed 
they will endure the temperature of boiling 
water for hours without affecting their 
vitality. 

In fact we have heated the seed of Weber 49 
variety of cotton for 26 hours without impair- 
ing their vitality and by this treatment have 
completely destroyed the fungous anthracnose. 
The seed so treated have a much higher per- 
centage of germination than the untreated seed. 
Very highly infected seed of the Weber 49 
variety were used in all our experiments. We 
are applying our method of treatment to other 
varieties of cotton seed and diseases carried by 
seed of other crops. 

G. F. Lipsqomb 
G k L, Corley 

University or Bourn Carolina 

MISUSE OF THE WORD "CREATION" BY 
NATURALISTS 

The word creation i» sometimes used by nat- 
uralists in a sense that is not only inaccurate 
but which, even from the standpoint of the 
author’s own belief, is actually misleading. I 
refer to its application to the mods of origin of 
animals or plants in a state of nature. 

Such use of the word is objectionable for two 
reasons:. (1) It implies a sudden coming into 
existence, ignoring ancestry; (2) it implies the 


act of a superior power, for how can there be 
a creation without a creator? 

The proper m eanin g of the word as defined 
by leading lexicographers would seem to be 
free from ambiguity. Webster’s definition is, 
"To bring into being; to cause to exist, said 
especially of the divine fiat by which the world 
is regarded as brought into being out of noth- 
ing.” Similarly, the Century Dictionary defi- 
nition is, "To bring into being; cause to exist; 
specifically to produce without the prior ex- 
istence of the material used, or of other things 
like the thing produced; produee out of noth- 
ing.” Both authorities take their first example 
from the Bible : 

In the beginning God created the heaven and 
the earth. 

In reference to the origin of living organisms, 
does it not go without saying that the words 
creation and development (or evolution) con- 
vey diametrically opposite meanings — the one 
implying a sudden origin independent of an- 
cestry; the other a gradual development from 
an antecedent form! Then why should one 
use creation when he means development or 
evolution? 

In connection with the phantom of creation it 
may not be amiss to mention that the Mosaic 
conception of the origin of man as a definite 
act of a creator finds a close parallel in the be- 
liefs of oert&in of our North American Indians. 
Thus, a California tribe holds that man was 
created by three deities — the Coyote, the Bear 
and the Lizard. Coyote wanted man to be 
fashioned after himself; Lizard objected, in- 
sisting that man should have five fingers like 
himself, so that he could take hold of things; 
while Bear maintained that man should have 
large fiat hind feet in order that he might stand 
erect. So they compromised, Bear giving matt 
his hind feet, Lizard his five fingers, Coyote his 
mental alertness. 

This, like the Mosaic conception, pictures 
man as the result of a definite and deliberate 
act of creation. The circumstance that the 
Mosaic belief is monotheistic, the Indian belief 
polytheistic, is of no consequence from the 
standpoint of man’s origin, both agreeing that 
he was created out of raw materials by a pre- 
existing deity or deities. 

C* Hart ifgunrAif 
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STANDARDIZED NOMENCLATURE 
OF BIOLOGICAL STAINS 

At a meeting of manufacturers and dealers 
in biological stains in September, 1022, the com- 
mittee in charge of the investigation of stains 
was asked to draw up a standardised list of the 
most commonly used stains indicating in each 
case both the preferred designation and the most 
oommonly used synonyms. Such a list has now 
been prepared with the cooperation ef the man- 
ufacturers and others interested in these stains. 
This list is hereby published as a step toward 
stabilising the nomenclature of these products. 
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The list as given here is divided into two 
groups : first the stains which might be called 
staples and whioh are necessary in practically 
all biological laboratories; and secondly the less 
oommonly used stains which are required only 
for special purposes. Manufacturers and deal- 
ers assure us that the bulk of the business is 
done with the stains on the first of these two 
lists. 

The accompanying list of stains is not 
claimed to be anywhere near complete. There 
are many dyes sometimes used as stains for 
special purposes that are not included because 


LIST OF ORDINARY STAINS 


I. STAPLES 

(a) Synthetic dye* 


Schultz 

No. 

Preferred 

Designation 

38 

Orange G 

124 

Janus green B 

223 

Sudan III 

307 

Congo red 

511-8* 

Fucfisin, basic 

515 

Methyl violet 2B 

516 

Crystal violet 


Gentian violett 

519 

Methyl green 

524 

Fuchsin, acid 

539 

Anilin blue, water soluble 

568 ! 

Pyronin 

587 

Eosin, yellowish 

669 

Methylene blue, Med., U.S.P. 

670 ; 

Neutrfl rod 

670 

Safranin a 


Synonyms ; 

and slightly varying shades 

Patent orange. Crystal orange. Wool orange. 
(Slightly differing grade: Orange GO, GMP) 

Diazin green. 

Scarlet G or B. Fettponccau G. Oil red. Oerasin Ted. 

Congo. Ootton red. Direct red. Cosmos red. 

Fuchsin. Diamond fuchsin. Magenta. Bubin. Bos- 
anilin. Rosanilin hydrochloride. (Different grades 
sold under the name of fuchsin followed by various 
shade designations). 

Methyl violet. Dahlia B, Paris violet. Gentian violet. 
Pyoktanin blue. (Slightly differing grades: Methyl 
violet B, BBN, BO and V8). 

Violet 0, G or 7B. Gentian violet. Hcxamethyl violet. 

Double green. Light green. 

Fuchsia B, SN, 8S, ST or S III. Acid magenta. Acid 
rubin. 

China blue. Soluble blue. Marine bluo. Blackley hluf. 
Ootton blue. Water blue. Berlin blue. 

Eosin. Water soluble eosin. Eosin Y, W or WS, 
(Various grades denoted as Eosin G, Y extra, S 
extra, J extra, B extra, GGF, 3J, 4J, KS, DH and 
JJ!\ 

Swiss blue. (Slightly different grades: Methylen blue 
BX, B, BG and BB). 

Toluylene Ted. 

Safranin AG, T, MP, Y and G. 



Coehineal 
Carmine 
Oarminic add 
Hematoxylin 
Hmmatds 


(b) Natural dye $ 

S The aqueous extract of the cochineal insect). 

The lake prepared by adding alum to coehineal). 
The active dye purified from cochineal). 

The ether extract of logwood 
(The dye forpied on oxidation of hematoxylin). 


•Apparently three different dyee, corresponding to Schultz numbers 511, 518 and 513, are sold as 
bade fuchsin. It Is apparently the case that a different product is required as an indicator in the 
Bnjlo medium from that required for staining; but conflicting statements hqve been received, and 
the matter needs investigation. 

t Nearly synonymous with methyl violet; various mixtures of methyl and crystal violets sold under 
this ha me, generally with a high percentage of dextrin. 
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tlie call for them is email, although in some 
casea new developments in technic may cause 
a growing demand for them in the future. For 
this reason manufacturers and dealers in stains 
are not asked to list no other stains in their 
catalogs; but it is hoped that so far as their 
catalogs include the stains given in the accom- 
panying list they will use the nomenclature 
here recommended. It is suggested that they 
use the two lists given here, with the Schultz 
number and as many synonyms as they care to 
employ and then as a supplementary list those 
stains which they have in stock but which 
are not inoluded in this list 


In explanation of this list it must be re* 
marked that wherever possible only one shade 
of any particular stain has been listed and 
the closely related shades are mentioned in the 
column of the table indicated for that purpose. 
This is done because in most oases it proves 
that only one or two of the various shades are 
of any special use as biological stains. It 
should further be explained that the Sohultx 
number given in the first column refers to the 
fifth edition of Schultz's Farbstofftabellen pub- 
lished in 1920, except in the case of the last 
few stains in the table, which were listed in 
earlier editions of this publication but not in 


II. LESS COMMONLY USED STAINS 


Schultz Preferred 

No. Designation 


Synonyms ; 

and slightly varying shades 


4 Naphthol green 

6 Martius yellow 

33 Chrysoidin Y 

84 Chrysoidin R 

112 Bordeaux rod 


188 Methyl orange 

189 Orange IV 

144 Orange I 

145 Orange II 

168 Amaranth 



Sudan IV 

Biebrich scarlet, water soluble 
Bismarck brown Y 


359 Trypan red 
868 Benzopurpin 4B 

391 Trypan blue 


493 Auramin 

495 Malachite green 


499 Brilliant green 

505 Light green BF, yellowish 

514 Hoffman violet 

521 Spirit blue 

536 Alkali blue 

538 Methyl blue 

555 Rosolic acid 

555 Oorallin, yellow 


Naphthol yellow. Naphthalene yellow. Manchester 
yellow, 

Chrysoidin. Brown salt R. Dark brown salt R. 
j'Sllghtlj different shades: Chrysoidin A, 0, 20, R, 

Chrysoidin. Cotton orange. Cerotin orange. (Slight- 
ly different shades: Chrysoidin REE, B0). 

True red B, P. Corasin. Archelline 2B. Azo-bordeaux. 
(Various grades denoted as: Bordeaux B, BL, 0, 
R extra). 

Orange III. Helianthin. Oold orange. 

Orange N. Acid gold D. Troproolin GO. Citronin V. 
Naphthol orange. Orange S. Tropmolin G, OOO No. 1. 
Gold orange. Orange A, P, 0, R. Acid orange. Orange 
extra. Mandarin 0. Troproolin OOO No. 2. 
Naphthol red. True red. Bordeaux, Bordeaux 8F. 

victoria rubin. Azo rubin. Wool red. 

Scarlet red. Fettponceau. Ponceau 3B. 

Ponceau B. Double scarlet. Scarlet EC, 

Bismarck brown, Vesuvin. Phenylene brown, Man- 
chester brown. Excelsior brown. Leather brown. 
(Slightly different shade: Bismarck brown 0). 

Cotton red. Dianil red. Diamin red. Sultan 4B. Di- 
rect red 4B, 

Diamin blue. Benzo blue. Dianil blue. Congo blue. 
Naphthamine blue. Benzamin blue* Asidm blue. 
Niagara blue* 

Pyoktaninum aureum. Pyoktanin yellow. 

Emerald green. New Victoria green. Diamond green. 
Solid green. True green. New green. Light green 

N, 

Ethyl green. Solid green. Benzaldehyde green. Mal- 
achite green 0* 

Light green 2G. 30, 40, 20N, Acid green D, 0, 50, 
H, F, 0B, GO, 0 extra, GW, OOO, 0 yellowish. 
Dahlia. Iodine violet. Primula R. Bed violet. Violet, 
R, RR, 4RNT, 

Anilin blue, alcohol soluble* Gentian blue. Night 
blue. Lyons blue. Paris blue* 

Cotton blue. Wool blue. Helvetia bine, 

Aurin. 

Sbdium salt of rosdllc acid. 
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the fifth edition. In such eases as this both the 
edition and the list number in that edition are 
given. 

The list as it now stands is to be regarded 
as a preliminary one, subject to modification. 
In spite of all the advice received in preparing 


it, there are probably points in it still that are 
not correct. It is also obvious that the choice 
of preferred designation and the placing of 
any stain in either the first or the second list 
was more or less arbitrary and had to be a 
compromise between the various opinions re- 


Schultz 

No. 

Preferred 

Designation 

573 

' Khodamin B 

585 

Fluorescein, IT. S. P. 

588 

Eosin, ale. sol. 

590 

Eosin, bluish 

592 

Erythrosin, bluish 

597 

1 Bose ben gal 

621 

! Brilliant crosyl blue 

658 

Nile blue sulfate 

694 

Magdala red 

697 

Indulin, ale, sol. 

698 

. Nigrosin, ale, sol. 

699 

Inaulin, water sol. 

700 

! Nigrosin, water sol. 

777 

Chromogen I 

788 

Alizarin 

780 

Alizarin red S. 

877 

Indigo carmine 

934 

Orcein 

I 270* : 

Lacmoid 

II 348 | 

Thionin 

II 284 i 

Iodine green 

IV 692 

Toluidine blue O 


Azur It 


Azur lit 


Methylen violet, Bernthesen 


Oresyl violet 


Synonyms 5 

and slightly varying shades 


Khodamin O. Brilliant rose. 

Uranin. 

Eoain BN, B. BW, DHV. Methyl eosin. Safrosin. 
Eosin scarlet B, BB. Scarlet J, JJ, V. Nopaliu 
G. Owsar red, 

Erytlirosin B. Pyrosin B. Eosin J. Iodo-eosin, Di- 
anthine B. (Slightly different shades: Erythrosin 
D ? J, JNV, W). 

(Various grades denoted as: Bose beugal B, 2B, 3B). 

dresyl blue. Oresyl blue 2BN or 2BS. 

Nile blue A. 

Naphthalene rod. N aphthvlamine red. 

Acetin blue. Azin blue. Solid blue. 

Nigrosin B, BB. 

(Various grades denoted: Indulin NN, N, N0, B, L, 
etc.). 

AniKn gray. Steel gray. Indulin black. Gray B, B, 
BB. (Various grades denoted: Nigrosin BW, B, 
G, etc.). 

(Various grades denoted as: Alizarin P, VI, Ie). 

Alizarin monosulphonate of sodium. Alizarin red WS. 
Alizarin carmine. 

Indigotine. 

Kesorcin blue. 

Lautli's violet. (Not thionin blue, which is Schultz 
No. 861). 


Methylene azur. 

(Not methylen violet BBA or 3KA, Schultz No. 680). 
Oresyl echt violet. 


* The Schultz number refers ordinarily to the 5th edition of Schultz' Farbstofftabellen. When the 


number is preceded by a Boman numeral, the dye in question is not listed in the 5th edition and the 


Boman numeral indicates the edition in which it is to be found, 
t Bee U. 8. Pharmacopoeia, 9th Edition, p. 525, 

11*. COMPOUND STAINS* 

Name 

Reference 

Azur-II-eosin 

Batch's blood stain 
Biondi-Ehrlieh-Heidenhain triple mix* 
tore 

Ehrlich's triacid or triple mixture 
Jenner 's stain 

Leishman's blood stain 

Tetrochrome blood stain (MacNeal) 
Pappenheim’s stain 

Pappenheim 's panoptic triacid stain 
Wright's blood atom 

U, S. Pharmacopoeia, 9th Edition, p, 525. 

Stitt, Practical Bacteriology, 6th Edition, p. 261. 

Lee, Microstomist* Vade-Mecum, 8th Edition, p. 173. 

Stitt, 8th Edition, p. 200. 
lancet, 1899, p. 370. 

Stitt, 6th Edition, p, 201. 

Zinnsex, Bacteriology, 4th Edition, p. 797. 

Stitt, 0th Edition, p. 54. 

Lee, 8th Edition, p. 883. 

Mallory and Wright, Pathological Technic, 5th Edition, p. 304. 


* The compound stains Hated here are those which are commonly sold already compounded by manu- 
facturers and deafer* in stains, either in dry or in liquid form. 
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eeivecL The future may show the desirability 
of changing some of these matters. Any sug- 
gestions along this line by readers of this 
article will be gratefully received. 

It is hoped that both those who use and 
those who manufacture or handle biological 
stains will cooperate in this standardisation, 
the latter by using the nomenclature in their 
catalogs and price-lists and the former by or- 
dering stains by the names given here, speci- 
fying the Schultz number whenever one is 
listed. 

Commission on Standabdization of Biolog- 
ical Stains. 

Gknxva, N. Y, H. J. Conn 

Chairman 


SPECIAL ARTICLES 

REVERSE MUTATION OF THE BAR GENE 

CORRELATED WITH CROSSING OVER 

Thb bar gene of Drosophila melanogaster 
reverts to its normal or wild-type allelomorph 
in from thirty to sixty individuals per hun- 
dred thousand (May 1917, Zeleny 1918, 1921, 
1923). This is a far higher frequency of mu- 
tation than is shown by any other locus in 
Drosophila. We have now found that bar re- 
version shows a relation to crossing over in the 
bar region. 

Zeleny (1921) found that bar reversions 
usually ooeur singly, so that it is not probable 
that the mutation occurs far back in the his- 
tory of the germ-cells. It has been the ex- 
perience of all who have studied bar stocks 
that in any given specimen the gonads and the 
eyes are of the same constitution — that is, that 
a bar-eyed fly breeds as a bar, and a round- 
eyed fly breeds as a not-bar. These facts fur- 
ther indicate that the bar reversion occurs either 
late in the history of the germ-cells, or else be- 
fore the first cleavage division. 

If reversion occurs in the germ -cells of both 
sexes with equal frequency homozygous stocks 
should produce twice as many heterozygous 
bar females as wild-type males; if it occurs 
only in females the number of heterozygous 
females produced should be equal to the number 
of wild-type males; if it occurs only in males 
the reverted offspring should all be heterozygous 
females. Zeleny (1928) has obtained from 
homozygous bar stocks a total of fifty-two het- 
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erozygous bar females and fifty wild-type 
males, thus indicating that reversion occurs 
only (or chiefly) in the germ-cells of females. 
We can confirm the absence of reversion in 
males, from extensive experiments in which 
bar males were nutted to not-bar females, with- 
out the production of a single reversion. 

In an attempt to determine whether the re- 
version of bar affects one or both chromosomes 
of a homozygous female, the following ex- 
periment was carried out. Females were made 
up that were homozygous for bar and for the 
sex-linked recessive eye-color eosin, and that 
carried a Y-ckromosome. These females were 
also made up in such a way as to give “high” 
non-disjunction. Such females were mated to 
vermilion (not-bar) males. Disregarding 
gynandromorphs, mutations other than bar re- 
version and a few anomalous results probably 
due to non-virginity or to mutation, the fol- 
lowing counts were obtained by Miss E. M. 
Wallace: 


red hetero- 
zygous bar 

46518 


KEGUliAB OFFSPRING 
red not- 

eosin bar bar 

4ofoS 19 


Percentage of rever.ion., .03 


eosin not- 
bar 

3 
a 


EXCEPTIONAL OFFSPRING 


eosin homozyg- 
ous bar 

lslas 


vermilion not- 
bar 
3 

11440 


Percentage ot reversions, .808 


eosin hetero- 
zygous bar 
$ 

1 


These results, taken together with the facts 
previously outlined, at once suggested that bar 
reversion has something to do with crossing 
over, since the most striking difference between 
the regular and exceptional offspring of an 
XXY female is that the former include almost 
or quite the normal proportion of crossovers, 
while the latter are only very rarely crossovers 
(Bridges 1916). On tibia view the One eosin 
heterozygous bar female produced might be 
interpreted as an “equational” exception (in 
which case the experiment was inconclusive for 
the purpose for which it was intended). 

The crossover suggestion has now been verified 
directly in two separate experiments. The two 
sex-linked missives forked (f, locus 56.5) and 
fused (fu, locus 59.6) lie as opposite sides of 
the bar locus, but are only about three unite 
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apart (Bridges 1021)* In the fret experiment 
ultra bar (B a ), an allelomorph of bar described 
by Zeleny (1020) was used Zeleny has shown 
that homozygous ultra-bar stocks give rise to 
reversions to wild-type with about the same 
frequency as do homozygous bar stocks. In the 

B 

present case females of the constitution 

fB«fu 

were tested. Three reverted offspring were pro- 
duced in about 6,500 flies, thus indicating a 
reversion frequency for the heterozygote that 
is of about the same order as the frequency in 
homozygous bar or homozygous ultra-bar. All 
three of these reverted individuals arose from 
crossing over between forked and fused: one 
was forked not-fused and the other two were 
not-forked fused. In the second experiment 
ultra-bar was not used and forked and fused 
were in opposite chromosomes, t.e*, the females 

Bfu 

tested were of the constitution . Three 

fB 

reversions have so far appeared — two wild-type 
males and one forked fused male. Thus all 
six reversions in these experiments were ac- 
companied by crossing over between forked and 
fused; yet such crossovers include only about 
three per cent ef the total number of indi- 
viduals examined. It follows that reversion of 
bar to normal is associated with crossing over 
at or near the bar locus . 

A. H. Stubtevant 
T, H. Morgan 

Columbia University 

THE ABSOLUTE VALUES OF THE ELEC- 
TRICAL MOMENTS OF ATOMS 
AND MOLECULES 

SiNOS an atom consists of a number jf elec- 
trons distributed around a positive nucleus, its 
effect at an external point at a distance which 
is large in comparison with the diameter of 
the atom, is equivalent to an electrical doublet. 
The nature of the interaction p£ atoms or 
molecules in a gas or liquid must, therefore, 
largely correspond to that of electrical doub- 
lets. The .writer has pointed out 1 that, since 
the doublets would tend to set themselves wi*h 

i Thys. JReview, xviii, 4, p. SOB, 1021. 


respect to each other so that the potential en- 
ergy is a min imum, attraction would be the 
outstanding force between the molecular doub- 
lets, and if repulsion occurs, it would be as 
small as possible. This is a different view than 
that taken by Debeye 8 , who supposes that at- 
traction is brought about by contractions and 
expansions of the molecular doublets on ap- 
proaching and receding from each other, in 
such a manner that attraction is the outstanding 
force. But such changes, though probably oc- 
curring to a certain extent, need not necessarily 
exist in order that attraction may be the out- 
standing force. In any case, the determination of 
the absolute value of the average electrical mo- 
ment associated with the atoms or molecules 
during their interaction in a substance is of 
outstanding importance* 

In dealing with this problem the main diffi- 
culty is that the molecular collisions interfere 
with, or act in opposition to, the tendency of 
the molecular doublets to set themselves so that 
the potential energy is a minimum. The ex- 
tent of this effect can not be calculated without 
introducing a number of assumptions. It is 
thus practically impossible to determine the 
moment of a molecule from data on the internal 
heat of evaporation of a liquid, the quantity 
most directly connected with the molecular 
moments. But this difficulty largely ceases to 
exist on considering the internal heat of evapo- 
ration at the absolute zero of temperature. 8 
The average attraction between two molecular 
doublets in & substance in that case can be 
shown to be approximately given by 


M* 



where M denotes the moment of each doublet 
and r their distance of separation. The values 
of the internal heat of evaporation at the ab- 
solute zero can be exterpolated by means of 
the empirical latent heat equation 
L _ < pi i - p**) fe 

which is particularly well adapted for this 
purpose, where pi and ps denote the densities of 
the liquid and vapor respectively, and k a con- 

s Thys. Zeit. 21, p. 178. 

3 The details of these deductions are given in 
a paper in the course of publication in the Jour- 
nal of the Franklin Institute. 
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stant which depends only on the nature of the 
liquid* It is a fairly straightforward process 
now to show that 

Z 0 = 8.48 — ac» 

mj 

where Lo denotes the internal heat of evapora- 
tion 4 at the absolute sero, m* the absolute molec- 
ular weight of a molecule, and the density 
at the absolute zero, which has been exterpo- 
Iated for a large number of substances by 
means of Cailletet and Mathias' linear diameter 
law. Using this equation, the writer has de- 
termined the electrical moments of the molecules 
of a number of substances and found that they 
were approximately given by 

M ~= 10-10 2 AT2/3, 

where N denotes the atomic number of an atom. 
It appears, therefore, that the moment of a 
molecule is equal to the sum of the moments of 
its atoms, and that the moment of an atom is 
proportional to the two thirds power of its 
atomic number which is equal to the number of 
elementary electrical oharges of one sign the 
atom contains. This result may be taken as 
good evidence that the molecules of a substance 
largely interact as if they consisted of electrical 
doublets. 

If x denotes the distance between the charges 
of the representative doublet of an atom, we 
have 

x N e «* U 

or 

x — 2.09 X 10 -io tf-i/a cm. 

Thus the value of x decreases as the atomic 
weight increases, which is probably owing to 
the fact that the larger the number of elec- 
trons in an atom, the more symmetrically they 
may be distributed around the positive nucleus. 
Moreover, x is also always less than the diam- 
eter of the atom, as we might expect. The 
value 2.09 X 10~ 10 e.m. of x for the hydrogen 
atom is much smaller than the value of 
.63 X 1<H* can. of the radius of the circle the 
moving electron describes around the positive 
nucleus according te Bohr's theory. Thus in 
order that the atom may behave as an electrical 
doublet it is necessary that the nucleus does not 
occupy the center of the circular path of the 
electron, but a distance of about 2.09 X 10~ 10 

4 In ergs per gram. 


c.m. from the center at right angles to the plane 
of motion. Strictly the system will not be in 
equilibrium by itself under these conditions, 
but may be when associated with another sys- 
tem. If the electron describes an ellipse with 
the nucleus at one of the foci, the atom may 
behave on the whole as a doublet when isolated. 
The doublet effect of more complicated atoms 
may be produced along similar lines. 

R. D. Klkeman 

Union College, 

Schenectady, N. Y. 

SIMPLE MILK FORMULAE^ 

Certain formulas 3 obtain in milk analysis. 
Among these are : 

Fleischmanu 's : 

The mean specific gravity of the milk 
solids =s 

T 

T 

a 

where T = per cent, of total solids. 

Q = specific gravity of the milk. 

Babcock's (Hehner & Richmond ’s); 

The per cent, of total solids ss 0.25L + 1.2F, 
where L = lactometer reading =s 10(100# — 100) 
F = per cent, of fait. 

Bialon *b i 

The specific gravity of the fat-free milk = 
100# — F 

- F 

100 

0.933 

Certain numerical limits in these formulas are 
generally recognised: the mean specific gravity 
of the milk solids does not exceed 1.34 in herd 
milks above suspicion of skimming, 3 and the 

i Abstracted from a paper read before the Dela- 
ware Cojmty Institute of Science, Media, Penn- 
sylvania, May 9, 1931. 

a More or less adequate discussion of one or 
more of these milk formula are to be found in 
Bulletin 134, U. S. Dept Agriculture, Bur. Ani- 
mal Industry (by Shaw and Eckles) and in hooks 
relating to milk control, aueh as those of Leff- 
mann, Ernst-Mohler-Eichhorn, Borthel, Ton 
Slyke, Race, Jensen-Pearson, Heineman, and par- 
ticularly in that of Btahmemd. Books on food 
analysis, such as those of Leach, Woodman and 
Allen, also take up milk formula more or lees 
completely. 
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specific gravity of the milk free from fat does 
not fall below 1.0323 in milks above suspicion 
of watering. 4 The formal® given above are not 
directly connected with »the two values that are 
determined first in a routine milk examination, 
namely, the specific gravity, G f and the per- 
centage of fat, F. Rules that show F as a 
function of G are needed, for these two values 
are the logical bases upon which to sort out 
milks above suspicion of skimming and water- 
ing* This paper calls attention to such rules : 

Rule I. Add 3 to the lactometer reading, and 
then divide by 10. The result is the minimum 
percentage of fat to be expected in that milk if 
it is above suspicion of skimming. 

Rule II. When lactometer readings from 26 
to 30 are arranged in ascending order, the cor- 
responding minimum percentages of fat in herd 
milks above suspicion of watering are whole num- 
bers arranged in descending order from 6 to 2. 

Rule 1 is derived as follows : Put the Umiting 
value (1.34) for unskimmed herd milk into 
Fleischmann’s formula; substitute for per- 
centage of total solids, T, in Fleischmann’s 
formula this same value as it is defined by 
Babcock’s formula; and solve for an equation 
representing F ~ (/)<?. This will be found 
to be 

» Woodman: “Pood Analysis, M New York, 
1916, p. 139. 

4 Barthel: “IMe Methoden *. Uaterauehung v, 
Miloh u. Molkereiprodukten, * * Leipzig, 1911, p. 
136. 
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— 2.083 J (100 G — 100) ... (4) 

Using in (4) known values of G between the 
usual limits, namely, 1.025 to 1.040, and 
solving for F, a table of values is gotten that 
shows Rule I clearly, and also shows that Rule 
I gives values for F within about 0.02 per cent, 
of those calculated by equation (4). 

Rule II is derived as follows: Put the limit- 
ing value 1.0323 for unwatered herd milks into 
Bialon’s formula, and solve for an expression 
representing F = (f)G. This expression will 
be found to be 

F = 969.027 — 939.679G .... (5) 
Using in (5) known values of G between the 
limits 1.026 and 1.030 and solving for F, a 
table of values is gotten that shows Rule II 
clearly, and also shows that Rule II gives 
values for F within 0.1 per cent, on the average 
when compared with those calculated by equa- 
tion (5). As 0.1 per cent, is approximately 
the average error in the routine determination 
of butter-fat in milks, this may be neglected. 

Plotting Rules I and II gives a diagram that 
covers the values of F and L met with in 
routine work, and that shows the region where 
the two rules overlap. 

Those simple rules are recommended as 
guides in sorting out early in the examination 
of any number of herd milks those that are 
above suspicion of skimming and watering. 

David Wilbxjb Hoax 
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CONCERNING THE VITAMIN B CONTENT 
OF THE VELVET BEAN 

Tax question as to whether or not the seed 
of the velvet bean contains vitamin B in any 
appreciable quantity has recently been raised 
by Dr. E, R. Miller, 1 of the Alabama Station, 
and still more recently by Professor W. D. 
Salmon, of the South Carolina Experiment 
Station. In Science for September 29, 1922, 
Professor Salmon reports the results of cer- 
tain experiments in which three groups of 
mature pigeons suffered ill consequences in a 
strikingly short period of time when they were 
fed ground raw velvet bean seed. The state- 
ment is also made that the results of certain 
experiments indicate at least a small quantity 
of the B vitamin in the velvet bean. 

Sure and Read, in their paper reporting the 
“Biological analysis of the seed of the Georgia 
velvet bean” which appeared in the Journal of 
Agricultural Research for October 1, 1921, Vol. 
XXII, No. 1, called attention to the high de~ 



This chart shows the growth of young rats cm 
a ration carrying 40 per cent, autoclaved velvet 
bean meal as the only source of vitamin B. This 
ration contained all the other dietary essentials 
in satisfactory amounts. 

i Do velvet beans contain Vitamin Bf Paper 
presented by Dr. Miller before the Division of 
Agricultural and Food Chemistry at the April 

(1922) meeting of the American Chemical So- 
ciety, Birmingham. 


gree of toxseity of the raw ground velvet beans 
when fed to rata. Young. rate weighing from 
40 to 90 grams existed only from 7 to 12 days 
on a diet composed solely of ground raw velvet 
bean seed and a liberal supply of distilled 
water. Miller 2 had previously pointed oat that 
the toxicity of the velvet bean may be due to 
the presence of dihydroxyphenyl&lanine. In 
our paper we reported that the concentration 
of vitamin B in the seed, exclusive of the tough 
seed coots and also the seed pods, was low. In 
a recently completed study of the biological 
value of velvet bean meal (4. the beans and 
pods ground together) the writer has found 
that the velvet bean meal carries a good con- 
centration of the B vitamin, even after auto- 
claving for one hour at 15 pounds pressure. 
This is shown in the growth curves given in 
the figure. 

These experiments show that vitamin B is 
relatively abundant and stable towards heat in 
the thick seed pods of the velvet bean, but is 
of rather low concentration in the seed. 

J. W. Read 

AB KANSAS AGRICULTURAL ExFSEIHENT STATION 


THE AMERICAN CHEMICAL 
SOCIETY 

(Continued) 

DIVISION or ORGANIC CHEMISTRY. III. 

New methods of splitting pyrimidines. The 
action of hydrogen peroxide and of sodium 
pentacyano-aquo-ferroate on thymine; Oskar 
Baudisch and Lawrence W. Bass. Previous 
experiments have shown that the system FeSO* 
4- NaHCO# -f air splits thymine with the for- 
mation of urea, acetol and pyruvic acid. The 
observation was made that the same products 
are obtained, but in different quantities, by us- 
ing hydrogen peroxide, either alone or with traces 
of ferrous salts. The splitting of thymine by 
sodium pentacyano-aquo-ferroate yields pyruvic 
acid alone or pyruvic acid with traces of acetol. 
These facts are important for explaining the 
mechanism of the reaction. 

New methods of splitting pyrimidines . The 
action of iodine solution and sadism bicarbonate 
on thymine: Oskar Baudisch and Lawrence 
W. Bass. By the action of an aqueous solution 
of iodine and potassium iodide in the presence 

2 Miller, Emerson XL, ‘ * Dihydroxyphenylalanine, 
a constituent of the velvet bean,” Jour. Biol . 
Chem^ V. 44, No. 2, p. 481-490, 1920. 
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of sodium bl*oarbonate, the pyrimidine ring can 
easily be split under mild conditions. In the 
ease of thymine the products obtained are urea 
and acetol; no pyruvic acid is found, The fact 
that pyruvic add is not formed is of special in- 
terest! since it was always present as a reaction 
product when the split was brought about by 
Fe80 4 -f NaHOO a *f air, by H a O a alone or 
with ferrous salts, or by sodium pentaeyano- aquo- 
ferroate. 

The action of diazomethane on cyclic ureides : 
A. J. Hill and F. H. Cake. With the object 
of throwing light on the linkage of the pyrimidine 
constituents in nucleic acids, both the former and 
the latter types of compounds are being inves- 
tigated in regard to their behavior towards the 
methylating agent diazomethane. TJracil, thymine 
and 4-methyl uracil, suspended in ether solution 
and treated with diazomethane, dissolve com- 
pletely and each yields the corresponding di- 
methyl derivative. On tho other hand, cytosin 
dissolves but slightly and the insoluble residue 
appears to be a new crystalline modification of 
this compound. It has been necessary to syn- 
thesize the hitherto unprepared 2-oxy-6-methyl- 
amino pyrimidin in order to assist in the iden- 
tification of the ether soluble product in the 
cytosine methylation. 

Local anesthetic s of the holocaine type: A. J, 
Hill and I. Babinowitz. This investigation was 
undertaken for the purpose of increasing the 
efficiency and lessening the toxicity of the local 
anesthetic 4 * holocaine, 9 * ( OHj ) -O-N ( Ce^OCaHc ) 

by systematic modifications of its molecular 
structure at the positions indicated by the brack- 
eted portions of the above formula. In the 
types of compounds thus far prepared methyl 
has been replaced by aliphatic groups, such as 
ethyl and propyl, and by tke aromatie benzyl. 
A new method has been developed for the syn- 
thesis of 4 4 holocaine,” which depends upon the 
interaction of p-phenetidine and the hydrochlo- 
ride of acetimino-ethyl ether. 

The catalytic decomposition of glycerides: 
Francis L. Simons and T mat B. Johnson. 
Several simple triglycerides have been decomposed 
over TbO a at varying temperatures (850°-650°), 
and the composition of the products formed de- 
termined quantitatively. At the lower tempera- 
tures apparently a straight degradation of the 
giyoeride into acrolein, fatty acid and small 
amounts of the di- and mono-glyceride takes 
place; higher temperatures favor the formation 
of more complex compounds. A new method of 
kindling fatty acids (analytically) being devel- 
oped in this laboratory by Dr. Donleavy has been 


given practical application in this work and 
found to work successfully. The investigation 
is still in progress and it is hoped that sufficient 
data will be uncovered to permit us to establish 
the general mechanism of these interesting de- 
compositions. 

The biochemical importance of the system: 
formaldehyde, ammonia and prussic aoid: T. B. 
Johnson and H. W. Binxhart. A thorough in- 
vestigation of the reactions occurring when for- 
maldehyde, ammonia and prussic add are al- 
lowed to interact is essential to an accurate un- 
derstanding of the primary reactions taking place 
in plant growth. One substance formed by inter- 
action of these three reagents Is 4 4 methylene- 
ammoacetonitrile M OH®:KOH a ON. This is 
formed under conditions which are not well un- 
derstood, and it has been reported in chemical 
literature that this substance can exist in isomeric 
modifications. Only one of them has received 
attention. Data has already been obtained which 
indicates that the isomerism is probably not 
physical isomerism. We find that the statements 
made regarding the molecular weight of these 
isomers is inaccurate. Furthermore, practically 
nothing has been published giving a true picture 
of constitution. We find that each compound 
is characterized by its crystalline habit. They 
are triraolecular compounds and are so constituted 
structurally as to reveal the presence of free 
cyanide groups. In many ways, they exhibit the 
properties of plant alkaloids. More work is in 
progress and an effort is being made to estab- 
lish a constitutional formula. 

The hydrogenation of several pyridine deriva- 
tives: T. B, Grave and E. Emmet Beid. Pro- 
longed shaking with hydrogen under 3 atmos- 
pheres pressure in presence of platinum black 
hydrogenates X-methyl-2-pyridone only to the 
tetra-hydro. The same has been found true of 
2 -amino-pyridine in a variety of solvents. When 
the hydrogenation is pushed further there is de- 
composition with elimination of ammonia. Tetra- 
hydro-2-amino-pyridine is unstable and readily 
breaks up when set free from its salts by alkali. 
It gives tests for the primary amino group, but 
does not react with nitrous acid. 2-methyo xy* 
pyridine is hydrogenated directly to piperidine 
with loss of the methyoxy group. 

Tke alkylation of benzene: T. M. Bxrry and 
E, Emmet Beid. Benzene has been alkylated by 
passing propylene in presence of aluminum chlo- 
ride with high speed stirring. The isopropyl 
group is readily introduced in this way with the 
formation of mono and the poly-isopropyl-ben- 
zenes. The most of these up to the tetr&s have 
been isolated and identified. The isopropyl 
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group cun bo introduced into toluene and naptha- 
lene by the same means. 

Organic mercury compounds related to trt- 
pkenylmethane dyes and aeo dyes: E. E. Hanson, 
G. J, Lkuck and F. 0. WhitMore; Preliminary 
paper. Direct mensuration of triphenylmethane 
dyes has been found to be very difficult. The 
process takes place more readily in the aurin 
series than in the rosaniline series. A large num- 
ber of soluble mer curated azo compounds have 
been obtained by coupling diazonium salts from 
aminobenzoic acidB, sulfanilic acid, naphthionic 
acid and a number of amino dye intermediates 
with ortho mercurated phenol and with dimer- 
curated para crcsol. In the first case the coupling 
takes place in the para position, leaving the 
mercury group unchanged. In the second in- 
stance one of the mercury atoms is replaced dur- 
ing the coupling. 

Reaction of organic mercury compounds with 
non-metal halides: Neal Thurman and Frank 
0. Whitmore. Preliminary paper. Of a very 
large n um ber of halides studied the first to give 
clean-cut results was para toluene sulfone iodide 
which gives a good yield of para ditotlyl sulfone 
with para mercury ditotlyl. In most cases the 
organic mercury compound does not act with the 
halide except under conditions which lead to 
complete decomposition. Tertiary iodides yield 
organomercuric iodides and olefins. 

The electrolytic reduction of maleic f fumaric 
and cinnamic acids , and the electrolytic produc- 
tion of amino salicylic acid: James P. Norris 
and B. O. Cummings. The fumaric and maleic 
acids furnish about 90 per cent, of the theoretical 
yield of succinic acid when reduced electr optical- 
ly. The yield of hydrocinnamic acid under the 
proper conditions is also about 90 per cent, of 
the theoretical. The product formed by conden- 
sing benzene diazonium chloride with salicylic 
acid was converted with a good yield into amino 
salicylic acid when titanium chloride was used 
as a catalyst. The production of this acid was 
accomplished more readily by reducing the dia- 
zonium compound with titanium chloride and re- 
generating the latter electrolytically. 

The influence of environment on the reactivity 
of a chlorine atom: James P. Noews and Clif- 
ford Banta. The rates at which diphenyl chlo- 
romethane and several of its substitution products 
react with alcohol have been determined. The 
reaction was followed by the measurement of the 
conductivity of the hydrogen chloride formed as 
a result of the reaction. The compounds were 
selected because the reactions involved are re- 
versible and proceed at such rates that the latter 
can be measured at £5 degrees. The velocity 


constants of the opposing reactions in the 
of some of the compounds are as follows: 
(CsH^aCHCi + HOCjHg K x (C«H 6 ) 3 CHOC s H 6 

(cuhb)ohci Amtf .ooibs 

p Chlor. .0 4 5176 .0.7240 

p Me .0,8401 .2657 

p Phenyl .0.1546 .0,1278 

o Chloro .0,1170 .05109 

Characteristics of two crystalline forms of 
glycine: C. A. Beautleoht and N. P. Ebesman. 
Investigations of glycine have shown a number 
of physical and chemical differences. Emil 
Fischer, Ber. xxxviii, 1914 (1905) noticed that 
the plate and needle forms of glycine reacted 
differently to phosphorus pentaehloride and ace- 
tyl chloride mixtures. He made no explanation 
of the difference. Oetromisslensky, in 1908, re- 
ported that one form of glycine precipitates one 
form of 1 asparagin from saturated solution, 
while the other does not. Some investigators con- 
sider glycine crystals as belonging to hemihedral 
division of the orthorhombic system, while others 
consider them as belonging to the monoclinic sys- 
tem. Various investigators then concluded that 
glycine might exist with the inner ammonium 
structure, especially when in solution. Further 
experimental evidence was therefore considered 
desirable to arrive at an understanding of the 
chemistry of glycine, a substance of basic im- 
portance both from the pure organic and bio- 
logical chemical viewpoint. Following the sug- 
gestions offered by Falk and Seguira, J. Biol. 
Chem. t xxxiv, 29 (1918), who studied the action 
of bromine on the two crystalline forms of gly- 
cine, the authors of this paper report the re- 
sults of melting temperature determinations of 
several samples of the two forms, alone and in 
mixtures, the action of heat, dry and moist hydro- 
gen chloride, dry and moist sulfur dioxide, dry 
and moist bromine and acetyl and phosphorus 
chlorides on the two crystalline forms of glycine. 
The conclusions reached are that there is no 
chemical difference between the two crystalline 
forms of glycine in the dry state, and that In 
Fischer's experiments acetyl chloride, in presence 
of phosphorus pentaehloride, reacted in a com- 
plicated manner. 

Some substituted aryldiaXkyl amine owides r 
XiAtrora W. Jones and Bum B. Haetshobn* 
Meta and p&ra nltro dimethyl aniline and para 
brom-dimethylanillne were oxidised by Garo’s acid 
to the corresponding amine oxides, and isolated 
as sulfates. Other characteristic salts were pre- 
pared, the hydroiodidee partially undergoing 
spontaneous intramolecular oxidation and reduc- 
tion to the amine, iodine and water. Their 
stability seems to be a measure of the firmness 
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with which the oxygen is bound to the nitrogen. 
The free bases prepared by the action of silver 
oxide on the hydrochloride do not react with 
methyl iodide to form stable addition products 
as do the trialkyl amine oxides. 

Studies in eetlulose chemistry (Part 8). Use 
of acetylene for the synthesis of cyclic acetals: 
Harold Sanford Hill and Habold Hibbert. 
By adding small amounts of cone, sulfuric acid 
and mercuric sulfate to a polyhydroxy derivative 
(glycols; glycerine) and passing acetylene into 
the mixture at temperatures ranging from 20° 
to 50*0. good yields of the corresponding cyclic 
are obtained. The best results aro found 
when very vigorous agitation is employed. This 
mothod is being applied to other poly-hydroxy 
derivatives. 

Studies in cellulose chemistry (Part 9), Parti- 
tion experiments in the formation of cyclic 
acetals : Habold Sanford Hill and Harold Hib- 
bkrt. The method outlined in the previous ab- 
stract has been used to determine the nature of 
the partition in the formation of cyclic acetals 
comprising both five and six-membered rings. 
Using a mixture of one mole of a 1:2 and a 1:8 
glycol and passing in only enough acetylene to 
combine with one of the glycols, it was found, 
in agreement with the previous work of Hib- 
bert and Timm on this subject, that the ten- 
dency toward six-membered rings formation is 
much more pronounced than that of five. 

Studies in cellulose chemistry (Part JO), The 
action of traces of iodine on organic esters: 
Harold Hibbert. The study of polysaccharides 
is concerned with the properties of the hydroxyl 
and carbonyl groups, especially under the in- 
fluence of catalysts. Unfortunately we are still 
quite in ignorance as to the mechanism of such 
fundamental reactions as the polymerization, con- 
densation and halogenation of aldehydes, ke- 
tones and related compounds. Up to the present 
no explanation has been given to the mechan- 
ism involved in the ready transformation of al- 
dehydes into esters under the influence of traces 
of aluminum alkylates (Tishchenko ), a change 
evidently closely related to the Cannizzaro re- 
action. A consideration of the mechanism in- 
volved In such ester formation, as well as that 
relating to the halogenation of organic esters, 
leads to the conclusion that both are intimately 
related. 

Studies on cellulose chemistry (Part it). The 
action of chlorine on organic esters: Ralph 8. 
Montonna and Harold Hibbkrt, No satisfactory 
explanation has been given of the ready transfor- 
mation of benzyl benzoate into benzoyl chloride 
under the influence of chlorine. Authors' ex- 


periments on the chlorination of ethyl acetate 
indicate the reaction takes place in tile follow* 
ing stages: 

OB^OO-OOHa-OHc + Qr~ 

CHg-bi’ doiOH. + Cljf- 

I o.. t 

OHgOOO-OH-Ca-OHj— 

i .0.. I 

CHg-tiCl OCa-CH.— 

I- O.. | 

2 OHgCOCl 

Evidence is being accumulated with a view to 
showing that all alpha chlor-eators (III) exist 
as cyclic rather than as open chain compounds. 

Tuberculinic acid — the nucleic acid of tubercle 
bacilli: Elmer B. Brown and Treat B. John- 
son. Large amounts of tubercle bacilli, consist- 
ing of human and bovine types, have been sub- 
jected to analysis and hydrolysis and the nucleic 
acid purified and analyzed. An acid hydrolysis 
of this acid (tuberculinic acid) 1ms revealed the 
presence of thymine and cytosine as normal 
pyrimidine constituents. Repeated examination 
has failed to reveal the presence of uracil. The 
usual purines, guanine and adenine are also pres- 
ent. An examination of the hydrolysis solution 
has produced evidence which proves that a hexane 
sugar functions in this nucleic acid molecule. 
Both formic and lwvulinic acids have been iden- 
tified, being produced in large amounts. Only 
very small amounts of furfuraldehyde are pro- 
duced on hydrolysis. 

Salts of pseudo thioureas and their application 
in the identification of organic acids: J. J. Bon- 
lkavy and T. B. Johnson. In the course of in* 
vestigations dealing with the chemistry of fats, 
and the determination of structure of salts of 
pseudothioureas, it has been found that certain 
of these organic bases are characterized by their 
property of forming well-defined crystalline salts 
with the common organic acids. The salts so 
far examined are unique in that they are easily 
obtained in crystalline form, have definite melt- 
ing points and serve admirably for purposes of 
identification. Thus far benzyl pseudothioureas 
has been the base which has received the most 
attention. It seems very probable that an ana- 
lytical procedure may be developed through the 
use of these salts which will simplify our present 
method^ of analyzing mixtures of organic salts. 

The catalytic decomposition of formic add: 
0. J. Enoblder and B. B. Wkstcott. 

The electronic conception of valence and heats 
of combustion of organic compounds: M, 8. 
Kharasoh and B. 8 her, 

Charles L. Parsons, 

Secretary 
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THE AMERICAN GEOPHYSICAL 
UNION AND ITS SECTIONS 

Thi fourth annual meeting of the American 
Geophysical Union and its Sections was held 
at the Carnegie Institution, Washington, D. C., 
on April 17-19, 1928. 

In the forenoon of April 17 the following 
general addresses were given : 

“Organisation and aims of the National Re- 
search Council” by Dr. Vernon Kellogg, per- 
manent secretary of the Council. 

“The organisation and work of the Interna- 
tional Research Council” by Dr. R. A. Millikan, 
a delegate to the Brussels meeting in 1922. 

“The organization and aims of the American 
Geophysical Union” by the chairman of the 
Union, Dr. L. A. Bauer. 

“Tim organization and aims of the National 
Geodetic and Geophysical Committee of Can- 
ada” by a delegate from Canada, Mr. Noel 
Ogilvie, superintendent of the Geodetic Survey 
of panada. 

On the afternoon of April 17, a statement 
was made by the representative of each of the 
sections of the union, i.e,, geodesy, seismology, 
meteorology, terrestrial magnetism and elec- 
tricity, oceanography, volcanology and geo- 
physical chemistry. The statements covered the 
status, scope and problems of science repre- 
sented by the fuveral sections. 

On the evening of the seventeenth a banquet 
wag held at which addresses were made by Con- 
gtdwtom H. W. Temple on “Economic value 
Of governmental scientific work” and Dr. E. E. 
Slosson on ‘^Science and the public.” Remark* 
were made on international and national work 


of ihe union^ of the gidfe^ 

mitteea of 

tions de a lin g wiflt setati^ questions 
adopted. The mold imporisatof these fospbi- 
dons and one whieh is of special interest to the 
scientific public reads as follows: 

Whereas, the United States Statutes at large, 
VoL 87, p. 918, provide that 

* 1 Hereafter the executive shall not extend or 
accept any invitation to participate in any In- 
ternational congress, conference or like event, 
without first having specific authority of laW%* 
do so,” 

And, whereas, since other provisions of law 
make it impossible for officers of the govern- 
ment to attend ,and participate in an official 
capacity in any international foreign congress, 
convention, meeting or gathering, thus greatly em- 
barrassing the scientific departments of the gov- 
ernment in conducting the important duties and 
responsibilities devolving on them, and since the 
principal object of such congresses, conventions, 
meetings or gatherings is to secure between na- 
tions the most effective and profitable cooperation 
in scientific matters ; 

Therefore, be it resolved that the American Geo- 
physical Union recommend to the National Re- 
search Council that appropriate action be taken 
to present to the Congress of the . United States 
the disadvantages resulting from the effects of 
the laws referred to above, with the object of 
securing the necessary legislation permitting the 
executive and the heads of the various depart- 
ments to designate duly accredited representatives 
to attend international foreign scientific con- 
gresses, conventions, meetings or gatherings. This 
legislation should apply especially to meetings of 
the International Research Council and its 
branches and the International Meteorological 
Committee and like organisations. 


in geophysics by Colonel E. Lester Jones, di- 
rector of the United States Coast and Geo- 
detic Survey; Captain Frederic Bfssett, hy- 
drographer of the United States Hydrographic 
Office, and Professor (X F. Marvin, chief of the 
United States Weather Bureau* 

Meetings were held by the seven sections of 
the union on April 18 and the forenoon of 
April 19, at which a total of forty-nine scien- 
tific papers or communications Vere presented. 
It is expected that abstracts of these papers 
will appear in the printed proceedings of the 
annual meeting of the union. 

In the after noon pf April 19, there was a 
general business nm^pPof the whole union 
at which reports were received from the offices* 


In response to an invitation from the chair- 
man of the union, the following representative 
of Canada attended and took part in fibeati*- 
nu&l meeting of the union and its seetipaji; M*. 
Noe Ogilvie, superintendent of the Geodetic 
Survey; Dr. W. Bell-Dawson, superintendent At 


Tidal and Current Surveys; Mr. J, Patterson, 
meteorologist, Meteorolo^etd/^bmee* 

A list of the titles of papers read a* any of' 


the section meetings can be ^tiined by com- 
municating with foe secretary of the unhta^ft 
the United States Coart Snr^jt, 

Washington, D. C. 


Amebicak 'GacKwriu^ta:: ' Umar ' 
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